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Abstract 
 
The current document is a manuscript-based thesis investigating the overall perceived 
knowledge, competency and experiences of Ontario physicians when diagnosing and treating 
individuals with Autism Spectrum Disorder (ASD). A growing body of literature has revealed 
that physicians often do not feel comfortable providing care for patients with ASD due to lack of 
education, training, exposure, and interest working with this population. However, there has been 
a recent shift in the literature focusing on identifying factors that enhance the healthcare system 
for patients with ASD as well as barriers that physicians encounter when diagnosing and treating 
these individuals. Therefore, the first paper included in this thesis is a mixed-methods analysis of 
physicians’ perceived knowledge and competency in terms of diagnosis and treatment of ASD. 
Despite their high perceived knowledge regarding the diagnosis and treatment of ASD, medical 
practitioners expressed their needs for further education and training regarding ASD. The second 
paper included is also a mixed-methods analysis examining factors that hinder and facilitate 
physicians’ abilities to provide appropriate care for individuals with ASD. Descriptive statistics, 
paired-samples T-tests, repeated measures ANOVA, and chi-square analyses were used to 
analyze the results of a questionnaire and thematic analysis was used to analyze the semi-
structured interviews. Recommendations for improving the healthcare and educational systems 
as well as implications for enhancing physicians’ knowledge, competency and experiences are 
discussed. 	  
Keywords 
	  
The following could be used to describe this thesis entitled “Ontario Physicians’ Perceived 
Competency When Providing Care For Individuals With ASD”: autism spectrum disorder, 
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developmental disability, medical practitioners, mixed methods, Ontario, perceived knowledge, 
perceived competency, barriers, challenges, facilitators, diagnosis, treatment, and services. 
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Chapter 1: Introduction 
 
 Individuals with Autism Spectrum Disorder (ASD) demonstrate a wide range of 
impairments in communication and social function, as well as repetitive behaviours and 
restricted interests (Devlin & Scherer, 2012). According to the Centers for Disease Control and 
Prevention (CDC; 2014), approximately 1 in 68 children is diagnosed with ASD. Parents of 
children with ASD have raised concerns regarding the delay in diagnosis of ASD (Keenan, 
Dillenburger, Doherty, Byrne, & Gallagher, 2010), medical practitioners’ knowledge about 
diagnosis and treatment of ASD (Carbone, Behl, Azor, & Murphy, 2010), and lack of social 
support due to a paucity of financial and medical resources (Glazzard & Overall, 2012). Health 
care professionals play an important role in the identification and treatment of children with 
ASD. Nonetheless, research shows that many health care providers do not feel comfortable in 
both the assessment and diagnosis of ASD (Rhoades et al., 2007), perhaps contributing to the 
delays in diagnosis. Furthermore, researchers have discussed several barriers (e.g., lack of 
education and training) that physicians experience when providing care for this population, 
especially in areas such as being able to diagnose and treat ASD (Daniels, Halladay, Shih, Elder, 
& Dawson, 2014; Fenikilé, Ellerbeck, Filippi, & Daley, 2015). In addition to challenges, several 
facilitators (e.g., working in a multidisciplinary team) have been identified that enhance the 
diagnostic and treatment processes for both physicians as well as individuals with ASD (Major, 
Peacock, Ruben, Thomas, & Weitzman, 2013). This thesis further investigates the perceived 
levels of knowledge and competency of health care professionals regarding the diagnosis and 
treatment of ASD in Ontario, as well as challenges and facilitators that physicians experience 
when providing care for this population.  
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 The following literature review demonstrates the importance of studying medical 
practitioners’ roles in the diagnosis and treatment of ASD, as well as both barriers and 
facilitators that physicians experience when providing care for this population. First, this 
literature review provides a summary of the characteristics, prevalence rate, and etiology of 
ASD. Second, some of the most common diagnostic tools that are used by diagnosticians, as well 
as treatment and intervention programs that are commonly implemented in clinical settings are 
explored. Third, the concerns and challenges that families of individuals with ASD experience 
when receiving diagnosis and treatment for their children are discussed. Finally, the challenges 
faced by medical practitioners in the diagnosis and treatment of ASD are discussed. Each of 
these components provides a rationale for the proposed study.  
Characteristics of ASD 
 
 ASD is a heterogeneous neurodevelopmental disorder that affects the normal development 
of cognitive, social, language, and behavioural skills (Guthrie, Swineford, Nottke, & Wetherby, 
2013; Walsh, Mulder, &Tudor, 2013). According to the Fifth Edition of the Diagnostic and 
Statistical Manual of Mental Disorder (DSM-5; APA, 2013), which is the most recent and 
commonly used diagnostic manual by healthcare professionals, in order for individuals to be 
diagnosed with ASD, they have to exhibit two core symptom domains: social-communication 
and restricted as well as repetitive behaviour and interests (McPartland, Reichow, & Volkmar, 
2012). 
 In the previous version of the DSM (i.e., DSM-IV-TR), ASD was categorized under the 
Pervasive Developmental Disorders (PDDs) umbrella (APA, 2000). Most of these disorders are 
present early in life and co-occur with other medical conditions as well as mental health 
problems (APA, 2000). Many individuals with ASD exhibit a wide range of secondary 
3 
	  
behaviours that are simultaneously present with the core symptoms of ASD. Individuals with 
ASD often experience comorbid conditions such as Attention Deficit Hyperactivity Disorder 
(ADHD), intellectual disabilities, epilepsy (Matson & Konst, 2015), as well as anxiety or other 
phobic disorders (Murray et al., 2014).  
 Based on the DSM-IV-TR, there are three possible diagnoses of ASD, which are Autistic 
Disorder, Asperger’s Disorder, and Pervasive Developmental Disorder-Not Otherwise Specified 
(PDDNOS). These disorders are set in a hierarchal manner based on the severity of symptoms 
manifested by each disorder. For instance, based on the DSM-IV-TR, autistic disorder entails the 
highest number of symptom manifestations across all three areas of social, communication, and 
restricted repetitive behaviours areas; however, a diagnosis of Asperger’s disorder only requires 
expression of at least two symptoms from the social and clinically important delays in their 
cognitive development during the first three years of life (APA, 2000). Accordingly, individuals 
with Asperger’s disorder do not exhibit any significant delays in their development of language 
acquisition (Gibbs, Aldridge, Chandler, Witzlsperger, & Smith, 2012).  
 According to the DSM-IV-TR, in order for individuals to be diagnosed with autistic 
disorder, they must show impairments in at least two forms of social impairments such as “lack 
of social or emotional reciprocity” (APA, 2000, p. 75); at least one impairment in 
communication such as delay or total lack of the development of spoken language; and, at least 
one impairment in the form of restricted and stereotyped patterns of behaviour, interests, and 
activities such as “persistent preoccupation with parts of objects” (p.75). In addition, the 
symptoms of delay or abnormal functioning in either social interaction, social communicative 
language, or symbol or imaginative play before the age of three years must be present for the 
proposed diagnosis. With regard to the diagnosis of Asperger’s disorder, individuals must exhibit 
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deficits in at least two areas of social interaction such as “marked impairment in the use of 
multiple non-verbal behaviours such as eye-to eye gaze, facial expression, body postures, and 
gestures to regulate social interaction” (p. 84). They also must show restricted repetitive and 
stereotyped behaviour, interests, and activities in one of the forms such as “persistent 
preoccupation with parts of objects” (p.84). More importantly, in order for individuals to be 
diagnosed with Asperger’s Disorder, they should not exhibit significant delays in language, 
cognitive, or age-appropriate self-help skills development (APA, 2000).  
 The revision made in the diagnosis of ASD from the DSM-IV-TR to DSM-5 meant 
changes in the categorization of the disorder. In other words, the DSM-5 uses ASD because a 
single category rather than a spectrum of autism disorders such as Autistic Disorders and 
Asperger’s disorder is recognized (Freeman, Chronin, & Candela, 2002; Gibbs, Aldridge, 
Chandler, Witzlsperger, & Smith, 2012). Moreover, the diagnoses of Asperger’s disorder, 
Autistic Disorder and PDDNOS were replaced with a single category of ASD (Tsai & 
Ghaziuddin, 2014). The diagnosis of ASD in the DSM-5 no longer includes the subtypes and the 
age of onset. In addition, the three core symptom domains in the diagnostic criteria have been 
reduced to two: social-communication as well as restricted and repetitive behaviour and interest 
(McPartland, Reichow, & Volkmar, 2012).  
 Alongside the changes for the diagnosis of ASD in the DSM-5, new specifiers including 
the presence of intellectual disability, structural language impairment, known medical/genetic or 
environmental/acquired conditions, other neurodevelopment, mental, or behavioural disorder, 
and catatonia have been added. These specifiers allow diagnosticians to determine whether ASD 
symptoms are present concurrently with the symptoms of other disorders. The specifiers also 
allow clinicians to better organize treatment plans for individuals affected with ASD (Luc, 
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2013).  
 The changes from the DSM-IV-TR to DSM-5 with regard to the diagnosis of ASD have 
raised many concerns among mental health and medical care professionals (Luc, 2013; Matson, 
Kozlowski, Hattier, Horovitz, & Sipes, 2012c; Tsai & Chaziuddin, 2014). As Luc (2013) argued, 
many of these concerns are regarding those who received a diagnosis based on the DSM-IV-TR, 
who will lose their ASD diagnosis due to the changes in the DSM-5. As a result, concerns have 
been raised that they will not receive necessary services in terms of medication, funding and 
treatment. Maenner and colleagues (2014) also looked at the implications of the revised 
diagnostic criteria for ASD in the DSM-5 with regard to estimating the prevalence of the 
disorder. These authors predicted that the prevalence rate of ASD would be smaller based on the 
DSM-5 than the DSM-IV-TR. As a result of such changes, the threshold of symptoms in the 
DSM-5 is much higher than the DSM-IV-TR, which can potentially lead to less diagnosis of 
ASD (Maenner et al., 2014).  
The Prevalence Rate of ASD 
 
 For the past two decades, many studies have reported various prevalence rates for both 
Pervasive Developmental Disorders (PDD) and ASD, with an average of 69.5 per 10,000 (Baird 
et al., 2000; Tsai, 2014). From 2010 to 2013, 24 epidemiology studies have reported 78.4 per 
10,000 as the prevalence rate of ASD and PDD (Tsai, 2014). Tsai (2014) claims that one of the 
factors contributing to such a discrepancy in the estimates of prevalence rates of ASD is due to 
different definitions used by the researchers. That is, in the DSM-5, there is no specific 
requirement for the presence of minimum number of symptoms manifested under the criterion A 
(i.e., “Persistent deficits in social communication and social interaction across multiple contexts, 
as manifested by the following, currently or by history”; APA, 2013, p.50). Nonetheless, the 
6 
	  
criterion B in the DSM-5 for ASD requires manifestation of at least two symptoms under “B. 
Restricted, repetitive patterns of behaviour, interest, or activities, as manifested by at least two of 
the following, currently or by history” (APA, 2013, p.50). These changes in diagnosis of ASD 
from the DSM-IV-TR to DSM-5 have led to many controversies among professionals. For 
example, due to lack of clarity in diagnostic criteria of ASD in the DSM-5, it is up to the 
clinician’s discretion as to whether they choose to require one, two, or three symptoms from 
criterion A in order to make the diagnosis of ASD (Frances, 2013). In addition, there are some 
clinicians who do not use the DSM-5 and still refer to the DSM-IV-TR in order to make a 
diagnosis of ASD. Consequently, such variations in diagnosis of ASD result in drastic 
inconsistencies in reporting the prevalence rates of ASD (Frances, 2013; Tsai, 2014).  
 Despite the controversies about the prevalence rate of ASD, many researchers (e.g., 
Matson et al., 2012c; Mayes, Black, & Tierney, 2013; Mcpartland, Reichow, & Volkmar, 2012; 
Tsai, 2014; Worley & Matson, 2012) have found that on average, between 35 to 45 percent of 
individuals who met the DSM-IV-TR diagnosis of ASD, will no longer meet the diagnostic 
criteria based on the DSM-5. Young and Rodi (2013) reported that 57.1% of individuals who 
received the diagnoses of autistic disorder (AD), Asperger’s disorder, and PDDNOS based on 
the DSM-IV-TR, did not receive a diagnosis based on the DSM-5 criteria. They also noted that 
most of the individuals who did not meet the DSM-5 criteria were those with Asperger’s disorder 
and PDDNOS (i.e., high-functioning individuals). Mayes and colleagues (2013) also found that 
16% of children who were previously diagnosed with AD and 90% with PDDNOS would not 
receive a diagnosis according to the DSM-5. As a result of such discrepancies in diagnosis, these 
studies have shown a decrease in the prevalence rate of ASD (Mayes et al., 2013; Young & Rodi, 
2013).  
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  On the other hand, there are many other studies that have investigated the prevalence rate 
of ASD and have reported an increase in the number of individuals who are diagnosed with 
autism (Autism Speaks, 2015; Rice et al., 2010; Skuse, 2012; Tsai & Ghaziuddin, 2014). For 
instance, based on Autism Speaks (2015), in the past two decades, there has been an increase in 
the number of children who receive the diagnosis and treatment for ASD. Tsai (2014) stated that 
the modifications in diagnostic criteria as well as parents’, healthcare professionals’ and the 
general public’s elevated awareness in the identification of autism among children are potential 
factors contributing to the increase in prevalence of ASD. Despite such changes in diagnostic 
systems and individuals’ awareness regarding ASD, research shows scattered estimates in the 
prevalence of ASD (Tsai, 2014). For instance, the very first study investigating the epidemiology 
of ASD was done by Kanner (1943), and reported 4.5 per 10,000 children between the ages of 8 
to 10 in England had ASD. Other population-based studies reported an increase in the number of 
individuals with ASD. Baron-Cohen and colleagues (2009) reported the occurrence of ASD in 
UK to be as high as 157 per 10,000; Kim and colleagues (2011) reported prevalence rate of 264 
per 10,000 in Asia; Blumberg and colleagues (2013) reported 200 per 10,000 as an estimate of 
ASD in the US; and Ouellette-Kuntz and colleagues (2014) reported an increased prevalence 
rate, ranging from 9.7% to 14.6%, among individuals between the ages of 2-14 years. Ultimately 
and most recently, according to the Centers for Disease Control and Prevention (CDC; 2014), 
approximately 1 in 68 children is diagnosed with ASD.  
The Etiology of ASD 
 
 Individuals with ASD show a wide range of impairments in communication and social 
functions, as well as repetitive behaviours and restricted interests (Devlin & Scherer, 2012). As 
Devlin and Scherer (2012) discussed, the onset of ASD is before the age of three years and more 
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prevalent among males than females with a ratio of approximately 4:1. Although there have been 
controversies regarding the etiology of ASD, there are studies looking at genetics and 
environmental risk factors leading to ASD. Twin studies investigating genetics as a risk factor 
have found 65% to 95% concordance rates among monozygotic twins versus 3% to 8% among 
dizygotic twins (Boyd, Odom, Humphreys, & Sam, 2010; Volker & Lopata, 2008). Despite the 
elusive nature of ASD, there is a growing body of research supporting genetics as a major cause 
of ASD. Research shows that some of the genetic factors are mutations and structural variation in 
number of genes (Abrahams & Geschwind, 2008). For instance, Bölte (2014) identified some of 
the genetic variables found to be responsible for the pathology of ASD are chromosomal 
rearrangement and dysregulation in DNA methylation. Abrahams and Geschwind (2008) also 
suggested that children with siblings who have ASD are at a 2% to 6% higher risk of having 
ASD in comparison to those with typically developing siblings (Newschaffer et al., 2007). In 
addition, 10% of individuals with ASD have other genetic conditions such as fragile X 
syndrome, tuberous sclerosis or Rett syndrome (Anagnostou & colleagues, 2014). 
 Besides genetics as a potential risk factor for ASD, researchers have investigated the 
neurodevelopmental processes of children with ASD in relation to their immune system. For 
instance, abnormal levels of autoantibodies, immunoglobulins, and inflammatory cytokines have 
been found in the peripheral blood and cerebral spinal fluid of children with ASD 
(Croonenberghs et al., 2002; Molloy et al., 2006; Zimmerman et al., 2005). Nonetheless, as 
Newschaffer and colleagues (2007) declared, the relationship between dysregulation in the 
immune systems of children with ASD is still unclear and more research is required in order to 
demonstrate such an association.  
 As discussed previously, the environment also plays a role in the etiology of ASD. Some 
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environmental risk factors are metals such as lead and mercury, maternal chronic exposure to 
solvents, as well as prenatal exposure to alcohol, smoking, and illicit drugs (Goines & Ashwood, 
2013; Newschaffer et al., 2007). For instance, Anagnostou and colleagues (2014) discuss that 
environmental influences, such as perinatal effects that are shared by twins are more likely to 
cause ASD compared to genetic factors. More importantly, Aronson, Hagberg, and Gillberg 
(1997) indicated that alcohol could be a direct risk factor in ASD by playing a role as a 
teratogen, or could influence individuals through genetic vulnerability to ASD. Researchers have 
also found that individuals who are exposed to heavy metals such as lead and mercury during 
critical early developmental period often exhibit impairments in their behavioural and 
intellectual disabilities (Selevan et al., 2003; Winneke, 2011). Research indicates that the 
interplay between environment and genetics plays a substantial role in the etiology of ASD 
(Goines & Ashwood, 2013; Lai, Lombardo, & Baron-Cohen, 2014). For instance, those who are 
genetically predisposed to ASD would respond to environmental risk factors such as infection or 
exposure to toxics inappropriately. As a consequence of exposure to environmental influences 
during the early developmental period, an individual’s nervous and immune system can be 
severely affected (Goines & Ashwood, 2013). Therefore, this chain of events could lead to ASD, 
as well as the neurological and behavioural implications exhibited by these individuals (Goines 
& Ashwood, 2013). In addition, maternal and paternal reproduction age, biological factors such 
as germline mutation, especially in fathers, and gestational factors such as complications during 
pregnancy are other risk factors to be considered (Lai et al., 2014). 
The Diagnostic Process of ASD in Primary Care Settings 
 
 Parents are usually the first people who detect abnormal behavioural signs in their children 
with ASD. For instance, they may notice that their children do not make eye contact, do not 
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respond to their names, or show fixated and repetitive patterns of behaviours (Anagnostou et al., 
2014; Autism Speaks, 2015). Researchers have also found signs of behavioural warnings for 
ASD, which assist diagnosticians to identify related symptoms among young children and 
toddlers, including delay or impairment in social behaviours (e.g., smiling and looking at faces), 
restricted and repetitive behaviours (e.g., repetitive play with objects and repetitive movements), 
as well as coordination of verbal and nonverbal behaviours (Boyd et al., 2010). Other signs of 
behavioural warning are unusual exploration of objects at 12 months, rotating or spinning objects 
between the ages of 18 and 24 months, as well as deficits in development of receptive and 
expressive language skills at the age of 30 to 36 months (Morgan et al., 2008; Ozonoff et al., 
2008).  
There is a distinct variability in expression and severity of symptomatology of ASD 
between and within individuals over time. That is, there is no one individual with ASD who 
exhibits the same symptoms or characteristics (Keenan, Dillenburger, Doherty, Byrne, & 
Gallagher, 2010). As Ozonoff and colleagues (2010) stated, children with ASD often exhibit two 
distinctive patterns of behavioural signs including “early onset” and “a regressive pattern” (p. 
256). The former refers to the onset of behavioural symptoms as early as one year of age; and, 
the latter refers to the regressive patterns of development. In other words, these children often 
lose communication and social skills between the ages of 16 to 20 months (Ozonoff et al., 2010).  
To better capture the behavioural and developmental trajectories of ASD in early 
childhood, Bryson and colleagues (2007) systematically looked at the appearance of the 
symptoms of ASD among nine high-risk six-month old infants (i.e., infants with a sibling with 
autism). In this study, they used the Autism Observation Scale for Infants (AOSI), the Autism 
Diagnostic Observation Schedule (ADOS), DSM-IVTR and the Autism Diagnostic Interview-
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Revised (ADI-R) to assess the infants’ cognition, early gestures, language and temperament at 
the ages of 6, 12, 18, 24 and 36 months. The results of the study demonstrated that although 
some of the children did not show atypical behavioural, temperamental, or cognitive symptoms 
of ASD at 6 months of age, and for some, 12 months of age, all children were diagnosed with 
ASD by the age of 36 months. More importantly, all infants in this study illustrated typical social 
engagement (e.g., eye contact), temperament, and average cognitive functioning prior to 18 
months of age; however, the symptoms of ASD gradually manifested between the ages of 12 to 
18 months (Bryson et al., 2007). The results of the study highlight the variability in the 
symptomology of ASD. Due to such, it is crucial for diagnosticians to employ a multi-
disciplinary approach in order to gather thorough and comprehensive information regarding the 
history of social, communication, behavioural, and cognitive development of an individual with 
a suspected diagnosis of ASD (Keenan et al., 2010).   
Modified Checklist for Autism in Toddlers (M-CHAT) 
 
 There are several specific and valid screening tools that are used to assess children’s 
symptoms with suspected diagnosis of ASD. For example, the Modified Checklist for Autism in 
Toddlers (M-CHAT), which is a modified version of the CHAT, was designed to screen for the 
symptoms of ASD along the entire spectrum. The MCHAT is one of the widely used instruments 
by practitioners to screen for the symptoms of ASD among children as young as 18 months of 
age (Wright & Poulin-Dubois, 2012). The M-CHAT assessment tool is a quick and highly 
sensitive measure including 23 likert-type behavioural questions filled out by medical 
practitioners and parents (Allison et al., 2008). For the purpose of the M-CHAT, parents are 
asked to answer yes or no to the measuring items regarding the presence of symptomatic 
behaviours as warning signs for ASD. The questions included in the M-CHAT are regarding 
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whether the infant engages in social interactions, maintains eye contact, imitates, engages in 
repetitive and pretend play, and uses eye contact or gestures to ask for help (Wright & Poulin-
Dubois, 2012). Robins (2008) found that the M-CHAT has a high positive predictive value 
(PPV) and Kleinman and colleagues (2008) reported PPV of 0.65 for children who were at low 
risk for ASD, and 0.76 for those who were at high risk for ASD. Therefore, these studies provide 
evidence for the sensitivity and validity of the M-CHAT in screening for symptoms and warning 
signs of ASD between the ages of 18 to 24 months old. 
Autism Diagnostic Observation Schedule (ADOS) 
	  
 Another widely used diagnostic assessment tool is the Autism Diagnostic Observation 
Schedule (ADOS). The ADOS is a semi-structured observational instrument that evaluates 
“social interaction, communication, play and imaginative use of materials for individuals who 
may have autism” (Lord et al., 2000, p. 205). For instance, examiners offer communication 
opportunities in order to prompt a variety of interchanges (Lord et al., 2000; Molloy et al., 2011). 
The ADOS includes 4 modules that can be used with individuals as young as one year old to 
adults. These modules are designed to assess individuals at different developmental and language 
stages, as well as those with no expressive or receptive language (Le Couteur, Haden, Hammal, 
& McConachie, 2008). Molloy and colleagues (2011) looked at the validity of ADOS 
classifications of ASD in comparison to the final diagnoses of the disorder. They found that the 
ADOS has low specificity as individuals with diagnoses other than ASD could meet the cut off 
for an ASD diagnosis, which can mislead diagnosticians. In other words, there is an overlap 
between the scores of, for example, children with ASD and Specific Language Impairment (SLI) 
on communication items, because the ADOS evaluates continuous characteristics in different 
domains. In such cases, children with a potential diagnosis of ASD who have other 
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developmental disabilities may not receive a valid diagnosis solely based on the ADOS. 
Therefore, the ADOS has been recommended as a complementary measuring tool employed by 
multidisciplinary teams alongside other assessment tools (Gotham, Risi, Pickles, & Lord, 2007; 
Molloy et al., 2011).  
Childhood Autism Rating Scale (CARS) 
	  
 The Childhood Autism Rating Scale (CARS) is used to assess behavioural symptoms of 
ASD on 15 domains including relating to people, imitation, emotional response, body use, object 
use, adaptation to change, visual response, listening response, taste, smell, and touch response 
and use, fear or nervousness, verbal communication, nonverbal communication, activity level, 
level and consistency of intellectual response, and general impressions (Matson et al., 2010). The 
higher the score children attain in each domain, the more severe their impairments are in those 
domains (Chlebowski, Green, Barton, & Fein, 2010). According to Ventola and colleagues 
(2006), the sensitivity of the CARS is 0.89, which is an indicator of its validity in the diagnosis 
of ASD in children. 
DSM-5 
	  
 Lastly, the DSM-5 is a diagnostic manual that includes classification of mental disorders, 
and is used by mental health professionals across different clinical settings (APA, 2014). 
According to the DSM-5, in order for individuals to meet the criteria for ASD, they must exhibit 
symptoms in all three criteria of social-communication, as well as at least two symptoms in the 
restricted and repetitive criterion. Based on the DSM-5, individuals must exhibit symptoms of 
ASD from early childhood (Carrington, 2014). There have been many controversial studies with 
regards to the sensitivity (i.e., true positives) and specificity of the DSM-5 in the diagnosis of 
ASD. For instance, many researchers have argued that the changes made in criteria of ASD from 
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the DSM-IV-TR to DSM-5 have increased the sensitivity, but decreased the specificity of the 
diagnosis, especially for individuals who have high functioning ASD (Frazier et al., 2012; Heurta 
et al., 2012; Mattila et al., 2011; Taheri & Perry, 2012). On the other hand, Mayes and colleagues 
(2013) not only stated that these changes have had minimal effects on both the sensitivity and 
specificity of the DSM-5, but also recommended the DSM-5 as a diagnostic tool in the 
identification of ASD.  
Treatment and Intervention 
	  
 Research shows that there are promising intervention programs designed to improve the 
behavioural, social, communication, and cognitive skills of individuals with ASD. Some of the 
interventions recommended include medications, behavioural and developmental strategies, 
psychotherapy, motor and sensory interventions, assistive and adaptive technology, as well as 
motor and sensory interventions (Research Autism, 2014). Although there is no cure or 
‘treatment’ for ASD, various approaches can treat some of the comorbid psychiatric conditions.  
Nonetheless, medications, behavioural interventions (e.g., Early Intensive Behavioural 
Intervention) and psychotherapy (e.g., cognitive behaviour therapy) are the most commonly used 
approaches in treating the symptoms of ASD. Due to the heterogeneity of ASD, intervention 
plans that are designed to address behavioural, developmental, and communication problems 
must be modified according to each individual’s needs (Mclead, Wood, & Klebanoff, 2015).  
Medications 
 
 Research shows that prescription drugs are widely used in North America to treat the core 
and secondary symptoms of ASD (Hsai et al., 2014). Medication is often used in order to 
alleviate some of the maladaptive behavioural and mental health symptoms such as aggression, 
self-injurious behaviours, anxiety, and depression of individuals with ASD (Matson & Konst, 
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2015; Murray et al., 2014). Some of the medications that are commonly used are stimulants (e.g., 
methylphenidate, dexamfetamine), antidepressants (e.g., tricyclic antidepressant), antipsychotics 
(e.g., risperidone), and antiepileptics or mood stabilizers (Murray et al., 2014).  
 Hsai and colleagues (2014) found that antipsychotic drugs are the most commonly 
prescribed drugs for the treatment of ASD symptoms in both the childhood and adult population. 
For instance, Shea and colleagues (2004) studied the effectiveness of risperidone for the 
treatment of behavioural problems in children with ASD. These authors administered risperidone 
to 79 children with ASD in a 8-week study; results of the study showed that participants who 
took risperidone showed 64% improvement in the irritability score in comparison to the control 
group who took the placebo solution (Shea et al., 2004). Studies looking at the effectiveness of 
selective serotonin reuptake inhibitors (SSRIs) medications (e.g., citalopram and fluoxetine) on 
individuals who experience anxiety and depression indicate mixed results. Kolevzon, 
Mathewson, and Hollander (2006) found that SSRIs are valuable in medicating the core 
symptoms of many individuals with ASD who experience anxiety disorders. On the other hand, 
Hsai and colleagues (2014) declared that SSRIs have caused headache, nausea and sedation in 
the adult population. As a result of variability regarding the efficacy of pharmacological 
approach in treatment of ASD symptoms, caution and a thorough evaluation of symptoms are 
required prior to administration of any type of medications.  
 Although prescription drugs are commonly used among the ASD population, there are 
controversies among researchers and mental health professionals regarding the efficacy of such 
medications in lessening the symptoms of ASD. For instance, Hsai and colleagues (2014) 
mentioned that risperidone medication has metabolic side effects in children and adults with 
ASD. In addition, these authors discussed how stimulant drugs that are often used for individuals 
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with ASD who also have ADHD, cause sedation in many cases.  
Early Intensive Behavioural Intervention (EIBI) 
	  
 One of the most effective intervention programs that is considered to be the best practice 
for individuals with ASD is Early Intensive Behavioural Intervention (EIBI; Fava et al., 2011). 
EIBI is one of the main applications of applied behaviour analysis (ABA), which is a highly 
systematic method in teaching young children with ASD who are approximately five years old or 
younger (Reichow, Barton, Boyd, & Hume, 2012). The main principles of EIBI consist of 
discrete trial training, which is a particular teaching procedure, one on one adult to child ratio, 
and intensive behavioural intervention that ranges between 20 to 40 hours a week in different 
settings such as home or school. EIBI is a comprehensive program that focuses on reducing the 
core symptoms of ASD, and is delivered in a structured and predictable setting in order to 
promote generalization and maintenance. Treatment is then transferred to other natural settings 
such as a classroom and the community. EIBI includes various strategies that are used in 
accordance with children’s challenging behaviours that impede their learning (Reichow et al., 
2012).  
 Research shows that children who received EIBI treatment exhibited more adaptive 
behaviours, less severe symptoms, and better language skills (Eldevik et al., 2009; Perry et al., 
2008; Reichow & Wolery, 2009; Rivard, Terroux, & Mercier, 2014). Moreover, Reichow and 
colleagues (2012) conducted a meta-analysis of studies looking at the effectiveness of EIBI in 
the treatment of children with ASD. They found that EIBI enhances adaptive behaviour, IQ, 
communication skills, expressive and receptive language, and everyday social and living skills. 
In addition, Fava and colleagues (2011) compared the efficacy of EIBI and eclectic interventions 
in treating children with ASD. The results of the study illustrated that children who received 
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EIBI interventions exhibited considerably improved socialization skills, decreased autism 
severity, improved social interaction, and better communication skills in comparison to children 
who received eclectic intervention.  
 Harris and Handleman (2007) investigated whether the age and the cognitive functioning 
of children before and after receiving EIBI intervention would predict the outcome on enhancing 
the symptomology of ASD. These authors also measured the severity of ASD as well as IQ prior 
and after the intervention. After 35 to 45 hours of intensive intervention for one academic year, 
the authors found that children who received EIBI before the age of four years were more likely 
to be placed in inclusive educational settings in comparison to those who received intervention 
after the age of four years. Nonetheless, children who scored higher on an IQ test (e.g., the 
Stanford- Binet) at the time of intake and entered the intervention program after the age of four 
years were admitted to inclusive education placement after the intervention; children’s IQ scores 
also increased significantly as a result of the EIBI. Therefore, the results of the study provide 
support for the effectiveness of the EIBI on the cognitive functioning of children with ASD, 
especially when they receive the intervention before four years of age (Harris & Handleman, 
2007).    
Cognitive Behaviour Therapy (CBT) 
	  
 There is a growing body of research supporting the importance of CBT in treating 
psychiatric disorders among individuals with ASD. Sukhodolsky and colleagues (2013) 
conducted a meta-analysis study to systematically look at the evidence on the effectiveness of 
CBT for anxiety in children with ASD. Based on the review on eight randomized controlled 
studies, the authors found a significant impact of CBT on alleviating the symptoms of anxiety in 
children with ASD. Studies also show that people with ASD who received CBT exhibited less 
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anxiety and depressed mood symptoms, more adaptive social and behavioural characteristics, as 
well as enhanced cognition and emotional regulations (Lang et al., 2010; McGillivray & Evert, 
2014; Spain et al., 2015; Sze & Wood, 2008; Wood, Fujii, Renno, & Dyke, 2014; Wood et al., 
2015). 
 CBT has been shown to be successful in alleviating distressing mental health problems 
(e.g., anxiety, OCD, and depression) in individuals with ASD (Russell et al., 2013. For example, 
some of the components of CBT that are used in treating anxiety in individuals with ASD are 
externalizing symptomatic cognition, changing behaviour through raising awareness, and 
creating a list of anxiety provoking situations. The patients are then exposed to those anxiety-
provoking situations in a hierarchical manner. Finally a therapist teaches the patient coping 
behavioural strategies such as relaxation and how to think rationally about the outcomes of such 
situations (Spain, Sin, Chalder, Murphy, & Happé, 2015). Nonetheless, there are different 
variables that could negatively affect the efficacy of CBT. For example, due to the nature of 
ASD, individuals are often unable to distinguish their thoughts and feelings, which can impede 
the outcome of CBT (Lang et al., 2010). In addition, some research has shown that individuals 
with below average IQ (i.e., < 70) or low cognitive ability do not benefit from CBT in 
comparison to those with the above average IQ (Taylor, Lindsay, & Willner, 2008). Willner 
(2005) stated that individuals with ASD who have below average IQ benefit from CBT strategies 
that teach self-management skills rather than those that focus on cognitive distortions.  Given the 
intervention options discussed previously, it is also important to investigate the experiences of 
families of individuals with ASD when accessing services. 
Families of Individuals with ASD 
 
  Studies show that parents of children with ASD experience stress due to lack of financial 
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and health care resources for children with ASD compared to children with other disabilities 
(Glazzard & Overall, 2012; Kogan et al., 2008). Perhaps, variability in the symptomology of 
ASD, as well as other comorbid conditions complicate the process of accessing services and 
agencies (Kogan et al., 2008). Glazzard and Overall (2012) also mentioned that parents reported 
lack of direction provided by health care professionals as to what the next step would be after 
receiving the diagnosis. For instance, a parent stated that, 
What struck us was that after we received the diagnosis, there was no positive offer of 
support or therapy. It was left up to our family to research what would be best for our son 
and to work to put a team of therapists in place to help with his ASD. (Glazzard & 
Overall, 2012, p. 41)  
The diagnostic process for ASD has been shown to cause stress among families of children with 
ASD (Howlin & Moore, 1997; Keenan et al., 2010; Wiggins et al., 2006). The diagnostic process 
of ASD often employs a multidisciplinary approach, in which parents’ involvement plays an 
important role in the procedure; however, research shows that there are many parents who feel 
left out, as their views are not sufficiently included in the process (Keenan et al., 2010). 
Additionally, researchers have found that parents reported frustration as they were provided with 
little information prior to and following the diagnosis; also, some parents stated that their 
children were misdiagnosed with ADHD or other disabilities. Therefore, these parents had to be 
self-reliant, and gain knowledge about the diagnosis of their children rather than relying on 
professionals guidance and support (Brookman-Frazee, Baker-Ericzén, Stadnick, & Taylor, 
2012; Glazaard & Overall, 2012).  
 Many parents of children with ASD have reported a great deal of confusion, anger, and 
uncertainty while waiting for diagnosis for their children (Watson, Coons, Hayes, 2013; Wiggins 
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et al., 2006); however, receiving the diagnosis provided closure, and feeling of relief (Glazzard 
& Overall, 2012; Watson et al., 2013). Nonetheless, a delay in the diagnosis of ASD among 
children could lead to parental stress (Keenan et al., 2010).  
 Since early diagnosis is crucial in the effectiveness of intervention outcomes for children 
with ASD, Keenan and colleagues (2010) examined the diagnostic processes as well as issues 
with regard to future planning for these children. The results of the study showed that children, 
on average, received the diagnosis of ASD at the age of 4 years or older. More importantly, the 
authors found that the diagnosis took place approximately 16 months after the first referral. In 
addition, research shows that parents of children with ASD often receive the diagnosis for their 
children after the fourth visit with a medical professional (Siklos & Kerns, 2007). With regards 
to parents’ experiences of diagnostic process, 49% of parents voiced their concerns regarding the 
duration and lack of professionalism in this process, and the rest reported that the information 
was not presented clearly to them. In addition, the majority of professionals reported that parents 
of individuals with ASD experience a great deal of stress when trying to receive a diagnosis for 
their child. Finally, 99% of parents and professionals agreed that the diagnostic process should 
be enhanced through increased support and guidance, plus the majority of the professionals and 
all of the parents stated that children’s forward planning should be designed more 
comprehensively in order to address the needs of children with ASD (Keenan et al., 2010).  
Challenges in the diagnosis and treatment of ASD 
 
 Among medical practitioners, family physicians and pediatricians are often the first 
healthcare professionals who interact with children suspected of having ASD; hence, they play 
an important role in the early identification of ASD symptoms in the pediatric population (Self, 
Parham, & Rajagopalan, 2015). Healthcare professionals in the U.S. have been mandated to 
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utilize early developmental screening tools in order to identify developmental issues in children 
as young as 9 months of age (self et al., 2015). For example, as part of the routine screenings, 
pediatricians are recommended to screen children’s development at every well-child visit; also, 
they are required to attend to parents’ concerns, attain a thorough developmental history at the 9, 
18-, and 24- month visits, and administer an ASD-specific assessment during the 18-month child 
well-child visit (Self et al., 2015).  
Delay in the Diagnosis of ASD 
	  
 A growing body of research emphasizes the importance of early detection and intervention 
in lessening and regulating the symptoms of ASD (Charman & Baird, 2002; Crais et al., 2014; 
Rhoades et al., 2007). As discussed by Charman and Baird (2002), ASD can be reliably 
diagnosed as early as 2 years of age. Despite some evidence showing that ASD can be identified 
early in life (e.g., as young as one year of age; Ozonoff et al., 2010), professionals are often 
hesitant to make the diagnosis (Self et al., 2015). Nonetheless, parents of children with ASD 
have reported that, although their children showed signs of autism as early as six months of age, 
the diagnosis was not established until the age of 3 or 4 years (McMorris et al., 2013; Rhoades et 
al, 2007).   
 Although there are specific guidelines for medical practitioners to follow when making the 
diagnosis of ASD, there are many children with suspected diagnosis of ASD who do not receive 
the diagnosis until later in life (McMorris, Cox, Hudson, Liu, & Bebko, 2013). Depending on the 
symptomology of children with ASD, some may receive the diagnosis earlier than others. In 
other words, those who exhibit severe speech and language, as well as explicit behavioural 
impairments (e.g., hand flapping), tend to receive the diagnosis earlier than those who show less 
overt social and behavioural deficits (Crais et al., 2014; McMorris et al., 2013). Similarly, 
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another factor impeding the diagnosis of young children with ASD is the ongoing development 
of language, social and communication skills (Finke et al., 2010). For example, children as 
young as three years of age may exhibit deficits in their language development. Therefore, to 
identify the symptoms and make a valid diagnosis of ASD among young children, physicians 
have to look at other symptoms such as eye contact, stereotypic behaviours, engagement in joint 
attention activities, or conventional gestures (Finke et al., 2010). In addition, the diagnosis of 
children with ASD who have comorbid mental health problems is often delayed. The reason for 
the delay in diagnosis is that children with ASD who have anxiety disorders for example, exhibit 
exacerbated impairment in their social skills, which may in return complicate the diagnostic and 
treatment process (McMorris et al., 2013). In other words, children with ASD who have 
comorbid psychiatric or neurological problems are more likely to receive their ASD diagnosis 
later in life than those without comorbid problems because the comorbid symptoms often mask 
core symptoms of ASD. 
 Researchers have investigated possible explanations for the delay that often occurs in 
diagnosing most children with ASD. First, they found health care professionals, including 
pediatricians and family practitioners, often find it difficult to inform parents about the diagnosis 
of their children due to parents’ strong emotional reactions (Rhoades et al., 2007). For instance, 
many pediatricians have reported their reluctance in ‘scaring’ parents with ‘bad’ news (Finke et 
al., 2010). Second, professionals hope that children’s early symptoms will change as they grow 
older, and are often hesitant to label children due to potential negative consequences. Therefore, 
they use a ‘wait and see’ strategy (Finke et al., 2010; Rhoades et al., 2007). As a result of such 
factors, many children receive a diagnosis later in life. 
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Lack of Knowledge Regarding the Diagnosis and Treatment of ASD 
	  
 In addition to concerns regarding the delay in diagnosis, parents of children with ASD have 
raised their dissatisfaction about medical practitioners’ inadequate knowledge and expertise 
regarding the diagnosis of ASD, as well as providing proper medical care for such children 
(Carbone, Behl, Azor, & Murphy, 2010). In support of such findings, studies report that, for 
example, a significant number of American pediatricians lack expertise regarding ASD screening 
tools, which prevents them from detecting and assessing ASD in children (Brookman-Frazee et 
al., 2012; Dosreis et al., 2006).  Other researchers have also stated that many pediatricians feel 
they do not receive ASD-specific training during medical school. More specifically, pediatricians 
reported that developmental pediatricians receive more training with regard to ASD than general 
pediatricians (Finke et al., 2010). Additionally, Brookman-Frazee and colleagues (2012) studied 
the community mental health (CMH) approach to diagnosis and treatment of ASD among 
children. The CMH clinics in the U.S deliver services to children with behavioural, psychiatric 
problems, as well as co-morbid psychiatric problems, especially among children with ASD. 
These authors found that many health care providers at the CMH clinics require more knowledge 
and training in diagnosing and providing care for children with ASD (Brookman-Frazee et al., 
2012).  
Lack of Competency and/or Interest in Diagnosis and Treatment of ASD 
	  
 Despite the effort that most health care professionals put into providing care for all 
patients, many medical practitioners have reported feelings of incompetency when dealing with 
the ASD population. Due to perceived lack of knowledge and competency, a significant number 
of medical practitioners often overlook the symptoms of ASD (Crais et al., 2014; Rhoades et al., 
2007). Research also shows that many pediatricians expressed their lack of interest toward 
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learning about ASD, and lack of competency dealing with this population (Finke et al., 2010). To 
demonstrate, one pediatrician stated that, “I don’t have the interest you have in autism. I read 
about autism to maintain basic competency” (Finke et al., 2010, p. 258). In addition, 
pediatricians reported lack of time, little knowledge of the tools, and lack of reimbursement as 
some of the barriers in further assessment of children with a suspected diagnosis of ASD 
(Dosreis et al., 2006). As a result of such obstacles, many pediatricians refer children of all ages 
to clinical specialists, and some agreed with a watch-and-wait strategy for children younger than 
2 years old with suspected ASD. Therefore, it is important for medical doctors to endorse more 
regular screening for ASD, as well as acquire better education and understanding of how to 
utilize ASD-specific assessment tools (Dosreis et al., 2006).  
Screening Tools 
 
 Another challenge that medical practitioners encounter when diagnosing ASD is using 
inappropriate assessment tools (Steiner et al., 2012). Pinto-Martin and colleagues (2008) 
discussed some of the flaws regarding the screening tools, such as general developmental 
surveillance, that are used by pediatricians in order to detect ASD in children. As these authors 
discussed, pediatricians in the United States are recommended to integrate general 
developmental surveillance into every child’s visit, especially among children as young as 18 
months old who are at risk for ASD. Such developmental screening tools are rated to be high in 
terms of sensitivity, but have very low specificity (Pinto-Martin et al., 2008). That is, utilizing 
general developmental surveillance can put practitioners at higher risk of misdiagnosis, 
especially in cases where children with suspected diagnoses of ASD show delays in language 
and cognitive development. In such cases, these children are often misdiagnosed with intellectual 
disabilities or specific language disorder (SLD; Pinto-Martin et al., 2008).  
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 Medical practitioners have raised their concerns about how demanding the ASD screening 
tools are with regards to knowledge, time and administration (Carbone et al., 2010; Nah, Young, 
Brewer, & Berlingeri, 2014). They found that most parents raised their concerns regarding 
physicians’ lack of contribution and expertise to ASD treatment planning; and some parents 
mentioned physicians’ busy schedules, which prevent them from spending extra time to address 
some of the issues with ASD. Nonetheless, only a few physicians considered themselves as the 
primary providers of extensive ASD care. Most pediatricians mentioned that they were not 
willing to prolong their office visits to accommodate children with ASD and their families. In 
addition, according to the physicians, lack of time, resources, and expertise in behavioural 
management are the leading obstacles to helping individuals with ASD in health care settings 
(Carbone et al., 2010).   
 Overall, researchers have found that most physicians do not receive thorough education 
and training in medical school regarding the etiology, IQ profiles, prognosis, and treatment of 
ASD (Crais et al., 2014; Rhoades et al., 2007). These studies shed light on the fact that there are 
many health care providers including family physicians and pediatricians, in the U.S, Ireland, 
New Zealand, and Australia, who are either reluctant to make the diagnosis of ASD, or they lack 
knowledge with regards to symptoms and characteristics of ASD and how they need to approach 
ASD, especially among children. Nonetheless, there is lack of research on the knowledge of 
medical practitioners in Canada regarding the diagnosis and treatment of children with ASD. 
Purpose 
 
 This study aimed to understand the perceived levels of knowledge and competency among 
Ontario physicians with regards to the diagnosis and treatment of ASD, as well as the 
experiences (i.e., challenges and facilitators) of physicians in providing care for this population. 
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The goal of this study was also to further understand the level of training and education that 
Ontario medical practitioners have received regarding the characteristics of ASD, and their 
overall experiences when diagnosing and treating individuals with ASD. In order to reach this 
goal, this study employed a mixed-methods approach to explore the level of knowledge, and 
competency of medical practitioners regarding the diagnosis and treatment of ASD, as well as 
their overall experiences when dealing with individuals with ASD.  
Rationale 
 
 Research shows that for the past two decades, the prevalence rate of ASD has increased 
significantly (i.e., 1 in 68 children; CDC, 2014). Children with ASD who receive a diagnosis 
before the age of four years have been shown to benefit more from the treatment programs (e.g., 
significant improvement in IQ as well as their adaptive functioning; Wright, Poulin, & Dubois, 
2012) than those who receive diagnosis after the age of four (Boyd et al., 2010; Finke Drager, & 
Ash, 2010; Nah et al., 2014). Nonetheless, parents of children with ASD have raised their 
concerns regarding delays in the diagnosis of their children. Many parents have reported that 
their children showed signs of ASD as early as six months of age, but they did not receive 
diagnosis until the age of 3 or 4 years (Rhoades et al., 2007).  
 Another issue that is commonly discussed in the literature is the difficulties that individuals 
with ASD encounter in receiving proper care and treatment in healthcare systems (e.g., Glazzard 
& Ovrall, 2012; Kogan et al., 2008). Nonetheless, the question that remains unanswered in the 
literature is whether medical practitioners in Ontario, Canada, are prepared to identify and treat 
individuals with ASD. Although there are studies investigating the knowledge and attitudes of 
medical practitioners about the diagnosis and treatment of ASD in the U.S, New Zealand, U.K, 
Australia, and Ireland, there is a paucity of research on these matters in Ontario, Canada. 
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Therefore, this study examined the perceived levels of knowledge and competency of physicians 
regarding the diagnosis and treatment of ASD in Ontario. This study also investigated the factors 
that help or impede physicians’ knowledge and competency in providing care for individuals 
with ASD. It is important to gather information regarding medical practitioners’ knowledge of 
ASD in Ontario in order to better understand their perceived competence in dealing with this 
population and where they need further professional development. It is also crucial to look at 
medical practitioners’ perceived levels of knowledge and comfort regarding ASD in order to 
better understand the factors influencing the level of health care service that individuals with 
ASD receive in Ontario. 
Research Questions 
	  
1. What are Ontario physicians’ perceived levels of knowledge and competency regarding the 
diagnosis and treatment of ASD? 
2. What are the barriers and facilitators that Ontario physicians encounter when diagnosing and 
treating individuals with ASD?  
Methodology: Mixed Methods 
 
 As part of a larger study addressing medical practitioners’ knowledge regarding various 
disabilities, this thesis looked at Ontario physicians’ perceived levels of knowledge and 
competency as well as their overall experiences when diagnosing and treating individuals with 
ASD. This study employed a two-phase, mixed-method approach. During the first phase, in 
which quantitative methods were employed, participants filled out an online questionnaire 
regarding their knowledge, attitudes, and competence about ASD, as well as other developmental 
disabilities in general. The second phase incorporated individual semi-structured interviews. The 
purpose of phase II was to qualitatively comprehend the knowledge and comfort level of medical 
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practitioners regarding the diagnosis and treatment of ASD.  
Participants 
	  
 A total of 27 medical practitioners including family physicians, pediatricians, 
developmental pediatricians, psychiatrists and an emergency doctor, participated in this study. 
Participants were recruited from four different regions of Ontario including Northern Ontario, 
Ottawa region, Niagara Falls, and Toronto (see Table 1). The participants were recruited through 
snowball sampling whereby participants referred other participants to take part in the study. 
Participants were also recruited in-person at various conferences such as Child Development 
Update conference, the Health and Wellbeing Conference, and the College of Physicians and 
Surgeons of Ontario (CPSO) website. Participants who were recruited at the conferences had the 
opportunity to fill out the online questionnaire on an iPad, and those who were recruited through 
snowball sampling, and the CPSO website received an email, containing information about the 
study and the link to the online survey. At the end of the questionnaire, participants were invited 
to participate in the semi-structured interview. 
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Table 1. Participant Demographic Characteristics  
	  
Phase I: The Healthcare Professional Questionnaire: Participants filled out the Healthcare 
Professional Questionnaire, which was adapted from the Healthcare Student Questionnaire 
(Isaacs, Minnes, Burbidge, Loh, & Versnel, 2012; Minnes, Isaacs, Burbidge, Loh, & Versnel, 
2012). The Healthcare Professional Questionnaire was used in this study because it measures 
different aspects of medical practitioners’ qualifications, knowledge, training, and attitudes 
regarding the diagnosis and treatment of individuals with different developmental disabilities, 
including ASD. The inclusion of a range of developmental disabilities (e.g., Down syndrome, 
Demographic Characteristics 
Characteristics of physicians (n)                                                         27 
Average age (SD)                                                                          43 (9.65) 
Age range                                                                                          28-62 
Specialty (n, %) 
       Family physician                                                                  12 (44.4%) 
       Paediatrician  
       Psychiatrist 
       Other: 
              Developmental Paediatrician 
              Emergency Physician  
                        7(25.9%) 
                          2(7.4%) 
  
                         5 
                         1 
                   
                   4(14.8%) 
                 23(85.2%) 
                    
                    
                   3(11.1%) 
                   6(22.2%) 
                   5(18.5%) 
                   6(22.2%) 
                     1(3.7%) 
                   6(22.2%) 
                         
                         3      
Gender (n, %) 
        Male 
        Female 
Year(s) of practice (n, %) 
        1 
        3-5 
        6-10 
        11-15 
        16-20 
        20+ 
 
Community of practice (n) 
         Rural                                                                               
         Urban 
         Sub-urban 
         Northern 
         Southern 
         Other 
                              21 
                              4 
                              4 
                              1 
                              1 
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ASD, and fragile X syndrome) in this questionnaire allowed the researcher to gather thorough 
information and understanding with regards to physicians’ general knowledge and attitudes 
regarding developmental disabilities in comparison to ASD. This measure was comprised of 14 
questions, and some responses were rated on a 4-point Likert scale (i.e., ranging from “Very 
Limited” to “Extensive”), on a nominal scale (i.e., “Yes” or “No”); and for some open-ended 
questions, the participants were required to state their answers. For example, participants were 
asked : “ How would you rate your current level of knowledge regarding the 
assessment/diagnosis of individuals with the following: Autism Spectrum disorders, Down 
syndrome, and Fetal alcohol spectrum disorder”, “ How would you rate your current level of 
knowledge regarding the treatment of individuals with the following:”. Participants answered 
these questions on a scale from “very limited” to “extensive” (see Appendix B for full 
questionnaire). The survey only took the participants between 5-10 minutes to complete.  
Phase 2: Semi-Structured Interview: In the second phase, the participants participated in a semi-
structured interview, whose purpose was to investigate physicians’ understandings regarding the 
characteristics of individuals with ASD; how they perceive their experiences working with 
individuals with ASD; and what their knowledge and attitudes are with regards to their 
encounters with individuals with ASD. The interview consisted of 14 questions, with prompting 
questions as needed. All questions were open-ended, such as “can you tell me about your 
previous medical education”, “how you been exposed to ASD during your medical practice?”, 
“what disabilities would you feel comfortable taking care of?”, and “how have these previous 
experiences influenced your perceived self-efficacy (ability) to care for individuals with ASD or 
developmental disabilities?” (see Appendix C for full interview guide). Interviews lasted 
approximately 30-50 minutes in duration.    
31 
	  
Ethical Considerations 
 
 The study was approved by the Research Ethics Boards at Laurentian University, Ontario, 
Canada, which is in accordance with the Canadian Tri-Council Recommendations for Research 
with Human Participants. All participants received consent forms prior to participation in the 
study. Throughout the research, all participants had the freedom to withdraw at any point during 
the study without receiving penalty. Participants’ names and personal information were kept 
anonymous and confidential (i.e., pseudonyms were used to protect participant confidentiality). 
In addition, the interview transcripts were retained in a locked filling cabinet to ensure the safety 
of the information.  
Conclusion and Overview of Subsequent Chapters 
 As this thesis was completed in a manuscript style, the analysis was split into two separate 
manuscripts. The first manuscript, using a mixed-methods design, focused on Ontario 
physicians’ perceived levels of knowledge and competency regarding the diagnosis and 
treatment of ASD. Both the questionnaire and the semi-structured interview had several 
questions about the perceived knowledge and competency with regards to the diagnosis of ASD 
and other developmental and physical disabilities. The second manuscript, using a mixed-
methods design, focused on the barriers and facilitators that Ontario physicians experience when 
providing care for individuals with ASD. Both the questionnaire and the semi-structured 
interview had several questions regarding physicians’ perspectives about their education and 
training about ASD, their work or volunteer experience working with this population, and 
whether they have worked as part of an interdisciplinary team or not. Finally, the first manuscript 
will be submitted to the Journal of Autism Spectrum Disorders, and the second one will be 
submitted to the Journal of Autism and Developmental Disorders.  
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“In Medical School, You Get Far More Training on Medical Stuff than Developmental 
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Abstract  
Background: Despite the high prevalence rate of ASD (i.e., 1 in 68 children), these individuals 
often do not receive a diagnosis until the age of 4-5 years. Parents of children with ASD have 
raised concerns regarding the delay in diagnosis of ASD, and physicians’ lack of knowledge 
about diagnosis and treatment of ASD. Many health care providers feel incompetent providing 
care for this population. Therefore, this study aimed to investigate the knowledge and 
competency of Ontario physicians regarding the diagnosis and treatment of ASD.  
Method: A total of 27 physicians practicing in Ontario were recruited. This study employed a 
mixed methods approach. During the first phase, participants filled out a questionnaire regarding 
their knowledge and attitudes about ASD. The second phase incorporated a semi-structured 
interview, in which participants were asked to answer questions with regard to their knowledge 
about the diagnosis and treatment of ASD. The participants were also asked about their 
experiences of working with this population. 
Results: The findings of this study revealed that even though participants rated their perceived 
knowledge regarding the diagnosis and treatment of ASD higher in comparison to other 
developmental disabilities, they do not feel comfortable in providing such services to this 
population. Additionally, several participants stated that diagnosing and treating the 
developmental needs of individuals with ASD is not within their scope of practice. As a result, 
they often refer individuals with ASD to other healthcare professionals.  
Discussion/Conclusions: The results of this study provide a better understanding of medical 
practitioners’ knowledge with regards to the diagnosis and treatment of ASD. Findings also have 
implications for raising awareness in health care systems regarding the steps that need to be 
taken in order to enhance the diagnosis and treatment of ASD.  
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“In Medical School, You Get Far More Training on Medical Stuff than Developmental 
Stuff”: Perspectives on ASD from Ontario Physicians 
 Autism Spectrum Disorders (ASD) are neurodevelopmental disorders that are 
characterized by impairments in two major developmental domains: social-communication and 
behavioural skills (American Psychological Association, 2013; McPartland, Reichow, & 
Volkmar, 2012). Researchers examining the prevalence rate of ASD have demonstrated that the 
number of individuals who are diagnosed with ASD has significantly increased over the past two 
decades (Autism Speaks, 2015; Baron-Cohen et al., 2009; Kanner, 1943; Rice et al., 2010; 
Skuse, 2012; Tsai & Ghaziuddin, 2014). The most recent study investigating the prevalence rate 
of ASD reported that 1 in 68 children are diagnosed with ASD (CDC, 2014). Medical 
professionals play an important role in managing care, including both diagnosis and treatment for 
individuals with ASD. Because of the increase in the prevalence of ASD, there is a necessity for 
health care professionals to be educated about ASD, particularly in regards to ASD diagnosis and 
disability management. 
Despite the high prevalence rate of ASD, as well as the increase in awareness regarding the 
identification of ASD (Tsai & Ghaziuddin, 2014), children often do not receive a diagnosis until 
later in life (i.e., five or six years of age; McMorris, Cox, Hudson, Liu, & Bebko, 2013). It is 
crucial for individuals with ASD to receive an early diagnosis in order to receive appropriate 
medical, social, and behavioural care (Anagnostou et al., 2014; Harris & Handleman, 2000). In 
addition to receiving early supports, research shows that early diagnosis leads to better treatment 
outcomes for children with ASD. Many researchers have found that children with ASD who 
receive an early diagnosis and appropriate treatment show significant improvement in their 
language, cognitive, social, and behavioural development (Boyd et al, 2010; Finke, Drager, & 
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Ash, 2010; Nah, Young, Brewer, & Berlingeri, 2014). For instance, Early Intensive Behavioural 
Intervention (EIBI), which is considered best practice for ASD, is more effective at increasing 
the cognitive functioning of these children when treatment begins before the age of four years 
(Harris & Handleman, 2007). Current studies have reported that many children do not receive an 
early diagnosis due to numerous referrals to various healthcare professionals (e.g., specialists, 
speech therapist), and in most cases (i.e., 70%), educators and parents identify ASD symptoms 
before physicians provide a diagnosis (Keenan et al., 2010).  
Medical Practitioners’ Perspectives  
 Medical practitioners (e.g., family physicians and paediatricians) are the primary health 
care professionals who receive parents’ concerns regarding their children’s development. 
Research has shown that parents of children with ASD are less satisfied with the healthcare 
services they receive from physicians in comparison to the families of children with other 
developmental or physical disabilities such as Down syndrome or cystic fibrosis (Liptak et al., 
2006). Liptak and colleagues (2006) found that families of children with developmental 
disabilities are overall dissatisfied with their primary care medical practitioners’ level of 
knowledge and qualifications in terms of health care management of their children. Therefore, 
these parents must often become self-reliant with regard to learning and gathering information 
about the diagnosis and treatment of their children (Liptak et al., 2006). As Self and colleagues 
(2015) discussed, routine screening of children with a suspected diagnosis of ASD will increase 
the likelihood of receiving early diagnosis and treatment. For instance, paediatricians in Canada 
are required by the Canadian Paediatric Society (2015) to use behavioural and developmental 
screening tools, such as the Ages and Stages Questionnaire (ASQ), the Child Developmental 
Inventory (CDI), and the Nipissing District Developmental Screen, at every well-child visit. 
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Although physicians are required to follow specific guidelines as part of their routine 
developmental screening, there are many children with a suspected diagnosis of ASD who do not 
receive the diagnosis until five or six years of age as a result of factors that are discussed further 
in the following sections (McMorris et al., 2013).  
 Because of the symptomology and diagnostic process of ASD, physicians are required to 
have knowledge and training with regards to the symptoms, assessment tools, and developmental 
trajectories of individuals with ASD (Steiner, Goldsmith, Snow, & Chawarska, 2012). 
Nevertheless, one of the challenges that physicians experience when attempting to screen for 
ASD in the paediatric population is the symptom presentation of this disorder (McMorris et al., 
2013). Children who exhibit less severe language, social, and behavioural problems are at a 
disadvantage in terms of receiving an early diagnosis in comparison to those who show severe 
speech and language, as well as explicit behavioural impairments (McMorris et al., 2013; Self et 
al., 2015). Additionally, Rhoades and colleagues (2007) found that healthcare professionals, 
including paediatricians and family physicians, are often reluctant to diagnose children with 
ASD because they hope that their early symptoms will change as they age. More importantly, 
many physicians do not feel competent to assess and diagnose ASD because they do not feel they 
receive sufficient education and training in medical school with regards to the assessment, 
diagnosis, and treatment of ASD (Carbone, Behl, Azor, & Murphy, 2010; Daniels et al., 2014; 
Harrington, Rosen, Garnecho, & Patrick, 2006; Rhoades et al., 2007).   
 Although there is an extensive body of literature based in the U.S, New Zealand, U.K, 
Australia, and Ireland regarding the knowledge and competency of physicians regarding the 
diagnosis and treatment of ASD (Havercamp et al., 2016; Woodard, Havercamp, Zwygart, & 
Perkins, 2012), little is known about these matters in Canada, specifically in Ontario. To that 
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end, employing a mixed methods design, the present study examined the perceived levels of 
knowledge and competency of Ontario physicians regarding the diagnosis and treatment of ASD. 
Methods 
 Participants in this study completed a set of quantitative questionnaires and a subset 
participated in a semi-structured interview. All participants in this study will be referred to by 
pseudonyms to protect their identities. Ethical approval for this study was obtained from the 
Laurentian University Ethics Board. All participants provided informed consent at both phases of 
the study. Participants were assured that they had the freedom to withdraw from the study at any 
time. 
Participants 
 Participants in this study included physicians who work in the province of Ontario who 
might encounter children with developmental disabilities, specifically, ASD (e.g., family 
physicians, paediatricians, and developmental paediatricians). The participants were accessed 
through snowball sampling, social media (e.g., Facebook), as well as conferences in health- and 
developmental-related areas.  
 A total of 27 physicians participated in this study. The average age was 43 years (SD= 
9.66, range= 28-62), and the majority of participants were female (85%). Physicians in this study 
had been in practice from one to over 20 years, but most participants have been practicing for an 
average of 4 years at the time of data collection (SD= 1.89, range= 1-20+ years). In addition, 
most participants (n=21) reported practicing in urban communities, with the remaining 
physicians working in rural, Northern, and sub-urban communities. Five participants took part in 
the interview component of this study. Further information outlining participant demographics 
can be found in Table 1 below.  
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Table 1. Participant Demographic Characteristics  
 
Materials  
Phase I: In this phase, participants completed the Healthcare Professional Questionnaire, which 
was adapted from the Healthcare Student Questionnaire (Isaacs, Minnes, Burbidge, Loh, & 
Versnel, 2012; Minnes, Isaacs, Burbidge, Loh, & Versnel, 2012). The questionnaire was set up 
via REDCap, which is an online survey website hosted at Laurentian University. Participants 
also had the option of filling out a paper copy of the questionnaire. The initial section of the 
Healthcare Professional Questionnaire was designed to capture participants’ demographic 
Demographic Characteristics 
Characteristics of physicians (n)                                                           27 
Average age (SD)                                                                            43 (9.65) 
Age range                                                                                             28-62 
Specialty (n, %) 
       Family physician                                                                   12 (44.4%) 
       Paediatrician  
       Psychiatrist 
       Other: 
              Developmental Paediatrician 
              Emergency Physician  
                        7 (25.9%) 
                          2 (7.4%) 
  
                         5 
                         1 
                   
                   4 (14.8%) 
                 23 (85.2%) 
                    
                    
                   3 (11.1%) 
                   6 (22.2%) 
                   5 (18.5%) 
                   6 (22.2%) 
                     1 (3.7%) 
                   6 (22.2%) 
                         
                         3      
Gender (n, %) 
        Male 
        Female 
Year(s) of practice (n, %) 
        1 
        3-5 
        6-10 
        11-15 
        16-20 
        20+ 
 
Community of practice (n) 
         Rural                                                                               
         Urban 
         Sub-urban 
         Northern 
         Southern 
         Other 
                              21 
                              4 
                              4 
                              1 
                              1 
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information such as age, gender, areas of speciality, years of practice, as well as the types of 
communities, in which they practice (i.e., rural, urban, etc).  
 The second portion of the questionnaire aimed to investigate participants’ perceived 
levels of knowledge with regards to the diagnosis and treatment of several developmental and 
physical disabilities such as ASD, Fragile X syndrome and Down syndrome. Other 
developmental and physical disabilities were included in the questionnaire because this study is 
part of a larger project investigating knowledge and experiences of developmental disabilities in 
general; however, for the purpose of this study, participants’ perceived levels of knowledge and 
competency regarding the diagnosis and treatment of ASD, specifically, are investigated. This 
measure included 19 questions, consisting of 4-point Likert scale as well as open-ended 
questions. For example, the participants were asked to rate their knowledge with regards to the 
diagnosis and treatment of ASD on a scale from “very limited” to “extensive”. 
The questionnaire was also designed to explore levels of education and training with regards to 
dealing with individuals with developmental disabilities throughout undergraduate degrees, 
medical school, as well as professional training (e.g., paediatric residency), on a 3-point Likert 
scale (i.e., “not helpful” to “very helpful”).  
Phase II: At the end of the survey, the participants were invited to participate in a semi-
structured interview. A total of five participants participated in the interview, and all the 
interviews took place over the phone. The interview guide consisted of approximately 14 
questions, which were intended to explore the participants’ perceived competency when dealing 
with individuals with ASD. Sample questions included “What do you know about ASD? In what 
context did you receive this education or training?”, and “What disabilities would you feel 
comfortable taking care of?”.  
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Analysis 
 
 To analyze the questionnaire responses, data were coded in Statistical Package for the 
Social Sciences (SPSS; v22). Basic descriptive analysis (e.g., frequency tables, means, and 
standard deviations), repeated measures analysis of variance (ANOVA), paired-samples t-test, 
Chi-Square and correlational analyses were computed using SPSS. Descriptive analyses were 
employed to determine the demographic characteristics of the participants, as well as the 
frequency of their answers with regards to questions such as “Have you had experience working 
in the field of developmental disabilities” and “How competent do you feel collaborating with 
different healthcare providers, educators, and other professionals?”. Repeated measures 
ANOVA was also used to investigate the differences among the participants’ perceived levels of 
knowledge with regards to ASD in comparison to other developmental disabilities. Next, in order 
to further explore such differences, paired-sample t-tests were conducted. Finally, using 
correlational analyses, the relationships among different variables such as the participants’ years 
of practice and their competency in meeting the needs of individuals with developmental 
disabilities were examined.    
 Semi-structured interviews were analysed using a deductive approach to thematic 
analysis (Braun & Clarke, 2006). All interviews were digitally recorded and transcribed 
verbatim. Transcripts were read and reread in order for the researcher to become familiar with 
the data. Following repeated readings, the researcher gathered detailed notes, and comments 
were made in the margins of the transcript with regards to the thoughts and statements that were 
discussed by participants, as well as patterns that occurred in the data. Next, the initial codes 
were generated based on recurring patterns, and the data were collapsed into labels. Then the 
codes were combined to create themes that accurately represented the data. The themes were 
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defined based on the aspects of the data that were being captured as well as their meaningfulness 
in the present study.   
Results 
 The following section examines the perceived levels of knowledge and competency of 
participants when providing diagnosis and treatment for individuals with ASD. These sub-
sections are based on the main themes identified in the analysis of the interviews and are 
supported by the questionnaire responses in an integrated approach. Creswell and Tashakkori 
(2007) suggest that a “good” empirical mixed methods article have two distinct “strands” of 
research findings (i.e., qualitative and quantitative) and that the two components are integrated 
while presenting analysis and interpretation of the results. Therefore, this article presents mixed 
methods findings; qualitative themes are described and demonstrated in participants’ own words, 
in addition to qualitative themes, which are supported with participant responses on individual 
questionnaire items, as described below.  
 “I know a little about it”: Perceived Knowledge Regarding the Diagnosis of ASD 
 The results of the questionnaire revealed that most participants rated perceived 
knowledge regarding the diagnosis of ASD higher in comparison to other developmental 
disabilities. However, interviews showed a lack of perceived knowledge in diagnosing patients 
with ASD.  
 Participants were asked to rate their perceived knowledge regarding the diagnosis of ASD 
and other developmental and physical disabilities. Using repeated measures ANOVA, a 
significant difference was found in perceived levels of knowledge regarding the diagnosis (F(6, 
156)= 6.139, p<0.001, pη2= .191) of various developmental and physical disabilities. The results 
of the paired samples t-tests showed that there were statistically significant differences between 
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perceived levels of knowledge regarding the diagnosis of ASD in comparison to Fragile X 
syndrome [FXS; t(26)= 5.199, p=.001, M(ASD)(3.33)> M(FXS)(2.70)], fetal alcohol spectrum 
disorder [FASD; t(26)=4.64, p=.001, M(ASD)(3.33)> M(FASD)(2.81)], acquired brain injury [ABI; 
t(26)= 3.84, p=.001, M(ASD)(3.33)> M(ABI)(2.81)], as well as hearing and/or visual difficulty [t(26)= 
3.358, p<.05, M(ASD)(3.33)> M(Hearing and/or Visual)(2.70)]. However, the results of the paired samples 
t-tests indicated that there were no significant differences between the participants’ perceived 
levels of knowledge regarding the diagnosis of ASD in comparison to Down syndrome (t(25)= 
.273, p=.787). There was also no significant difference between the participants’ perceived levels 
of knowledge regarding the diagnosis of ASD compared to physical disabilities (t(26)= 1.986, 
p=.058). In addition, looking at the mean differences in terms of perceived knowledge regarding 
the diagnosis of ASD and other disabilities, it was found that participants rated their knowledge 
regarding the diagnosis of ASD higher in comparison to other developmental and physical 
disabilities. In other words, they rated their knowledge as moderate to extensive when 
diagnosing ASD. See Figure 1 below for a summary of the results.  
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Note: *p<0.05; *Bars represent standard errors 
* Significant means differences between participants’ perceived level of knowledge regarding 
the diagnosis of ASD in comparison to other DDs or physical disabilities 
 
Figure 1. Perceived levels of knowledge regarding the diagnosis of developmental and physical 
disabilities.  
 During the interviews, most participants elaborated on their extensive knowledge about 
the symptomology and medical needs of individuals with ASD, but also discussed their lack of 
knowledge regarding the diagnostic procedures. For example, when Nina, a family physician, 
was asked about her knowledge regarding the diagnosis of ASD, she stated:  
I know a little about it. I don’t actually do official diagnosis for ASD. The way we have 
always said is that as family doctors, what is important is that we should know what 
normal milestones and normal developmental trajectories are and when a child is 
deviating from the normal, we need to do earlier recognition and then link those children 
to people who can make the diagnosis whether they are psychologists, paediatricians, 
speech therapists.  
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As this quote demonstrates, despite participants’ high ratings of their perceived knowledge 
regarding the diagnosis of ASD on the questionnaires, in the interviews some participants also 
reported a lack of familiarity with diagnostic procedures and results revealed that they may not 
feel well-equipped to diagnose ASD.  
“I don’t actually do it and I have never actually seen it”: Perceived Knowledge Regarding 
the Treatment of ASD 
 When asked about their perceived knowledge regarding the treatment of ASD, 
participants discussed a lack of familiarity with intervention for this population. Nevertheless, 
they rated their perceived knowledge regarding the treatment of ASD higher in comparison to 
other developmental disabilities.  
 Repeated measures ANOVA was also used to investigate the mean differences among the 
participants’ perceived levels of knowledge with regards to the treatment of different 
developmental and physical disabilities. A significant difference was found in participants’ 
perceived levels of knowledge regarding the treatment (F(6, 150)= 4.449, p<0.001, pη2= .151) of 
various developmental and physical disabilities. The results of the paired samples t-tests 
demonstrated that there were statistically significant differences between the participants’ 
perceived levels of knowledge regarding the treatment of ASD in comparison to treatment for 
Fragile X syndrome [FXS; t(25)= 5.302, p=.001, M(ASD)(3.15)> M(FXS)(2.50)], fetal alcohol 
spectrum disorder [FASD; t(25)=3.638, p=.001, M(ASD)(3.15)> M(FASD)(2.69)], acquired brain 
injury [ABI; t(25)= 2.368, p=.025, M(ASD)(3.15)> M(ABI)(2.81)], physical disabilities (t(25)= 2.13, 
p=.043, M(ASD)(3.15)> M(Physical disability)(2.85) as well as hearing and/or visual difficulty [t(25)= 
2.56, p=.017, M(ASD)(3.15)> M(Hearing and/or Visual)(2.81)]. However, the results of the paired samples 
t-tests indicated that there were no significant differences between the participants’ perceived 
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levels of knowledge regarding the treatment of ASD (t(25)= .273, p=.787) in comparison to Down 
syndrome. In other words, similar to the previous findings regarding the diagnosis of ASD, these 
results revealed that the participants also perceive their knowledge regarding the treatment of 
ASD higher in comparison to other developmental and physical disabilities. They reported 
moderate to extensive level of knowledge regarding the treatment of ASD. See Figure 2 below 
for a summary of the results.  
 
Note: *p<0.05; Bars represents standard errors 
* Significant mean differences were found between participants’ perceived level of knowledge 
regarding the treatment of ASD in comparison to other DDs or physical disabilities.  
 
Figure 2. Perceived levels of knowledge regarding the treatment of DDs and physical 
disabilities. 
 Although participants rated their knowledge regarding the treatment of ASD higher 
compared to other developmental and physical disabilities on the questionnaires, in the 
interviews participants discussed a lack of experience and general knowledge regarding the 
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treatment options for this population. For example, Jasmine, a family physician, stated “What I 
hear from lectures and I know there is IBI, and it is intensive and they are 20 hours and 40 hours, 
and there is a psychologist. I know about it sort of generally so that I can kind of explain it a little 
bit, but I don’t actually do it and I have never actually seen it”. Interview results again reveal a 
discrepancy between participants’ perceived knowledge regarding the treatment of ASD and 
their perceived expertise in treating this population. The participants may therefore have a 
general theoretical knowledge regarding ASD treatment, but they discussed that the treatment of 
ASD is not within their scope of practice.  
“I am a family doctor, and I treat people as a family doctor”: Physicians’ Perceived 
Competency Regarding the Diagnosis and Treatment of ASD 
 When asked about their comfort level regarding the diagnosis and treatment of ASD, 
participants felt competent providing medical care for individuals with ASD, but they stated that 
treating the developmental needs of such patients is not within their scope of practice. They also 
reported uncertainty in terms of who to refer to when they have questions about ASD. The 
findings also revealed that exposure to patients with ASD helped the participants to feel more 
comfortable in providing care for this population.  
 Using descriptive analysis (i.e., a frequency distribution), the competency level of 
participants in meeting the needs of individuals with ASD was examined. The results showed 
that most participants (61%) indicated that they feel moderately competent in meeting the needs 
of individuals with ASD. Contrary to these findings, the interview analysis revealed that 
participants experience a lack of perceived competency in meeting the developmental needs of 
individuals with ASD or other developmental disabilities. For instance, when Jasmine, a family 
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physician, was asked about her comfort level with regards to ASD and developmental 
disabilities, she stated: 
If I knew that they had [an] intellectual disability, I would change my approach to 
individualize it to meet their needs; so, if they are sick and they are coming with an ear 
infection, or stomach-ache, skin rash, that’s the context in which I would do. I don’t do 
one-on-one therapy with ASD; I am a family doctor, and I treat people as a family doctor. 
Therefore, these results demonstrate that even though medical practitioners feel competent 
meeting the medical needs of individuals with ASD (i.e., treating health-related problems), they 
do not feel comfortable treating their developmental needs (e.g., poor social skills, delay in 
language skills, and behavioural problems).  
 Descriptive analysis (i.e., a frequency distribution) was also used to investigate to whom 
participants would likely go to when they have questions regarding developmental disabilities 
and ASD. The results showed that 14.8% (n=4) of the participants go to psychologists, 37% 
(n=10) go to special needs consultant, 3.7% (n=1) go to speech and language pathologists, 3.7% 
(n=1) go to social workers, and 37% (n=10) indicated “others”, which included pediatricians, 
developmental pediatricians, knowledgeable colleagues, inter-professional team, and childcare 
workers. The disparity in participants’ answers illustrates that participants are often unsure of 
where to refer patients when they have questions about individuals with developmental 
disabilities or ASD. 
 Chi-square analysis was conducted to determine whether or not the participants’ number 
of years in practice was related to how they rated their perceived competence in meeting the 
needs of individuals with ASD. No significant relationship was found between years of practice 
and perceived level of competence in meeting the needs of these individuals [X2(15) =11.505, 
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p=.716]. Although analysis of the questionnaire responses did not reveal any statistically 
significant results, in the interviews, participants who have been practicing for a longer period of 
time (i.e., more than five years) described a greater sense of competency dealing with individuals 
with ASD, both in terms of the identification and treatment. For example, Nina, a family 
physician, explained, “every patient we encounter we learn. One of the critical things is to have 
exposure as medical students and residents”. Monica, a psychiatrist, also acknowledged the 
impact of having experience working with the ASD population when making a diagnosis or 
treating these individuals: “I have to say that it was after graduating, and there were experiences 
that got me ready to say that ‘I wanna do this’ and work with people with developmental 
disabilities.” These quotes shed light on the importance of exposure to persons with disabilities. 
Participants who have encountered more individuals with ASD, through their clinical practice, 
discussed a greater sense of comfort level working with this population compared to those who 
have less clinical experience in this area.  
Discussion  
 This study aimed to address the paucity of research regarding Ontario physicians’ 
perceived levels of knowledge and competency regarding the diagnosis and treatment of ASD. 
Contrary to previous findings (e.g., Crais et al., 2014; Steiner et al., 2012) in the U.S and U.K, 
the results of this study indicated that Ontario medical practitioners have a higher level of 
perceived knowledge regarding the diagnosis and treatment of ASD in comparison to other 
developmental and physical disabilities. Nevertheless, the results of the interviews revealed a 
discrepancy between participants’ perceived knowledge and their reported competency in regard 
to such matters. In other words, participants in this study expressed their lack of familiarity and 
comfort in regards to ASD-specific diagnostic tools and procedure. The interview results also 
49 
	  
revealed that participants lack knowledge regarding the types of treatment for individuals with 
ASD. Perhaps the wealth of literature around ASD and its diagnosis and treatment has 
significantly contributed to medical practitioners’ perceived knowledge and competence 
providing care for this population. 
 According to Steiner and colleagues (2012), because the diagnosis of ASD is an intricate 
process, medical practitioners are required to have knowledge and training about the assessment 
tools as well as the developmental trajectories of individuals with ASD. Nonetheless, research 
shows that physicians are often hesitant to provide care for individuals with ASD due to their 
lack of competence and comfort level in meeting the needs of these individuals (Carbone et al., 
2010; Daniels et al., 2014; Rhoades et al., 2007). In line with such findings, the results of this 
study also revealed that most participants (61%) felt moderately competent in meeting the 
developmental needs of individuals with ASD. However, they expressed higher comfort levels 
treating the medical needs of individuals with ASD (i.e., ear infection, skin rash, etc) rather than 
their developmental needs, as such treatments are not felt to be within their scope of practice. 
Therefore, due to their lack of knowledge and comfort in dealing with the ASD population, they 
tended to refer individuals with ASD to other healthcare professionals such as psychologists and 
speech pathologists. These findings provide further explanations for delay in the diagnosis of 
ASD (McMorris et al., 2013), as waiting for referral to another medical professional takes time.   
 Research shows that children often do not receive an early diagnosis of ASD as a result 
of several referrals to different health care professionals such as psychologists and speech 
therapists (Keenan et al., 2010). In line with such findings (e.g., Keenan et al., 2010), the results 
of the interview revealed that participants were more inclined to refer individuals to other health 
care professionals for the diagnosis and treatment. Furthermore, a significant variation was found 
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in participants’ responses in terms of who they would refer to if they have questions regarding 
developmental disabilities and ASD. Many participants indicated that they would refer to 
professionals such as special needs consultants, child care workers, and knowledgeable 
colleagues. The confluence of the findings from the present study highlights the need for medical 
practitioners to receive more education and training with regard to ASD throughout medical 
education, especially in undergraduate medical school. Further to the need for more education 
and training, participants discussed a lack of direction provided throughout their medical 
education in terms of who to refer to when they have questions or need help when providing care 
for individuals with developmental disabilities and ASD.     
 Despite a lack of research investigating factors that influence medical practitioners’ 
perceived competence in providing care for individuals with ASD, the results of this study 
showed that participants who have been practicing for a longer period of time (i.e., more than 
five years) described a higher level of comfort with regards to identification and treatment of 
individuals with ASD. In other words, it is more likely for physicians with more years of 
experience to encounter individuals with ASD than those with fewer years in practice, as 
exposure provides more opportunities to a wider range of patients including ASD. Therefore, 
those who have had the opportunity to provide care for the ASD population are more inclined to 
perceive their sense of competency higher in comparison to participants who have been 
practicing for less number of years and have less clinical experience with these individuals.  
Limitations 
 Although this study addressed the gap in the literature with regards to Ontario medical 
practitioners’ knowledge, experiences, and competency in working with individuals with ASD, a 
number of limitations are present. This study presents the perceived levels of knowledge and 
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competency of medical practitioners in limited geographic areas in Ontario, and therefore may 
not be generalizable to other communities in this province. Additionally, due to the nature of 
their profession, physicians are considered the busiest professionals and therefore often unable to 
participate in research (Cunningham et al., 2015; Flanigan & McFarlane, 2008). As a result, a 
more than 50 participants were contacted to participate in the study, but only 27 participants 
filled out the questionnaires and five participated in the interviews. Consequently, the perceived 
knowledge and experiences of current participants with regard to working with indivdiuals with 
ASD may not be generalizable to other physicians practicing in Ontario.  
 Finally, in order to facilitate medical practitioners’ participation in this study, a 
significant number of participants were recruited at conferences. These conferences were in the 
areas of physical and developmental disabilities, where participants were exposed to education 
and training about developmental disabilities. Therefore, due to the educational setting, the 
possibility exists that these participants may have had biased perceptions of their own knowledge 
and competence. Participants recruited at the conferences may have higher levels of interest in 
acquiring knowledge and training with regards to developmental disabilities, as well as ASD. In 
addition, due to the educational nature of the conferences, some participants may have 
experienced a heightened perception of their knowledge about the diagnosis and treatment of 
ASD, therefore, they may have rated their perceived knowledge higher in comparison to other 
developmental disabilities.  
Conclusion and Implications 
 This study investigated Ontario physicians’ perceived levels of knowledge and 
competency about the diagnosis and treatment of ASD. Contrary to previous research showing 
that medical practitioners lack knowledge and competence with regards to the diagnosis and 
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treatment of ASD, the results of this study revealed that Ontario physicians in this sample report 
a high level of perceived knowledge and competence in this area. The findings also illustrated a 
discrepancy between the participants’ perceived knowledge and their reported comfort level 
when diagnosing and treating individuals with ASD. In other words, even though participants 
perceive their knowledge regarding the diagnosis and treatment of ASD as higher compared to 
other developmental and physical disabilities, their perceived competence was lower when 
dealing with this population.  
 Because of this lack of comfort in diagnosing and treating individuals with ASD, 
participants reported making several referrals to other healthcare professionals, perhaps because 
of lower perceived comfort. Medical practitioners in this study believed that the diagnosis and 
treatment of ASD is the responsibility of practitioners whose scope of practice is more focused 
and specialized in the field of developmental disabilities (e.g., developmental paediatricians or 
developmental psychiatrists). They also discussed a lack of clarity and direction in terms of who 
to refer patients to when they have a question about developmental disabilities or ASD.  
 In conclusion, the results of this study provide a better understanding of Ontario 
physicians’ perceived levels of knowledge and confidence with regards to the diagnosis and 
treatment of ASD. The findings of this study have implications for raising awareness in health 
care systems regarding the steps that need to be taken to enhance the diagnosis and treatment of 
ASD. Given the importance of a physician’s role in providing care for individuals with ASD, it is 
important for medical schools and policy makers to put forward medical curriculum that better 
prepares future medical professionals about the diagnosis and treatment of ASD. Finally, the 
results of this study highlight a positive change regarding the overall perceived knowledge of 
medical practitioners about the diagnosis and treatment of ASD in comparison to previous 
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research. Although there are many participants who did not report feeling comfortable 
diagnosing and treating individuals with ASD, there has been a significant increase in their 
awareness regarding ASD, as well as the needs of these individuals (i.e., etiology, 
symptomology, behavioural, social and emotional characteristics).  
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Abstract  
Background: Research shows that many physicians feel incompetent in both the diagnosis and 
treatment of ASD, and experience barriers such as lack of time and expertise in providing ASD 
care, especially with diagnosis. On the other hand, factors such as collaboration with other 
healthcare professionals and parental involvement in the diagnostic process have been identified 
as facilitators in diagnosing children with ASD. This study aimed to identify Ontario physicians’ 
overall experience in providing diagnosis and treatment for individuals with ASD.  
Method: A total of 27 physicians practicing in Ontario were recruited to participate in a two-
phase, mixed methods study. During the first phase, participants filled out a questionnaire 
regarding their knowledge, competency and experiences when providing care for ASD 
individuals. The second phase incorporated a semi-structured interview, where five participants 
answered questions about their experiences when providing care for individuals with ASD.  
Results: The results of this study showed that physicians expressed their needs for further 
education and training regarding the diagnosis and treatment of ASD. Even though physicians 
reported lack of comfort and expertise in diagnosing individuals with ASD, they stated that 
working in an interdisciplinary team aids them with this process. The findings also revealed that 
previous work or volunteer experiences with individuals with ASD as well as working in a 
multidisciplinary team and collaborating with parents of children with ASD enhance physicians’ 
experiences when providing care for this population.  
Conclusions: Findings have implications for raising awareness in health care and educational 
systems regarding the steps that need to be taken in order to enhance physicians’ experiences 
when providing care for individuals with ASD and their families.  
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Autism Spectrum Disorder Knowledge, Training and Experience:  
Ontario Physicians’ Perspectives about What Helps and What Does Not 
 Despite the high prevalence rate of Autism Spectrum Disorder (ASD), 1 in 68 children 
(CDC, 2016), many medical practitioners experience barriers (e.g., lack of education and 
training) in providing care for this population, especially in areas such as diagnosis and treatment 
(Daniels, Halladay, Shih, Elder, & Dawson, 2014; Fenikilé, Ellerbeck, Filippi, & Daley, 2015). 
In addition to challenges, researchers have also identified several facilitators (e.g., working in a 
multidisciplinary team) that enhance the diagnostic and treatment processes for both physicians 
as well as individuals with ASD (Major, Peacock, Ruben, Thomas, & Weitzman, 2013). Given 
the importance of physicians’ roles in providing care for the ASD population, it is necessary to 
investigate their experiences, both positive and negative, in order to enhance healthcare 
management for individuals with ASD. 
 ASD is a pervasive neurodevelopmental disorder that is characterized by deficits in two 
developmental areas including social-communication as well as behavioural skills (American 
Psychological Association, 2013). Although caregivers often identify early symptoms of ASD 
(i.e., delay in language and social skills development) as early as 18 months of age, research 
shows that many children with ASD do not receive a diagnosis until the age of four or five 
(McMorris, Cox, Hudson, Liu, & Bebko, 2013; Warren, Stone, & Humber, 2009). Additionally, 
the literature shows that parents of children with ASD have raised concerns regarding the delay 
in the diagnosis as well as the lack of direction and support they receive from healthcare 
professionals throughout this process (Brookman-Frazee, Baker-Ericzén, Stadnick, & Taylor, 
2012; Glazaard & Overall, 2012). Even though the diagnosis of ASD often employs a 
multidisciplinary approach (i.e., collaboration among healthcare professionals as well as families 
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of individuals with ASD), many parents feel left out, as their views are not sufficiently included 
in the process. These parents must often become self-reliant and gain knowledge regarding the 
diagnosis of their children on their own (Brookman-Frazee et al., 2012; Keenan et al., 2010; 
Glazzard & Overall, 2012). Besides the lack of direction in terms of the diagnostic process, 
research also shows that parents have raised concerns in terms of receiving the diagnosis for their 
children after the fourth visit with a medical professional (Siklos & Kerns, 2007).  
Challenges in Providing Care 
Because physicians are the first healthcare professionals who interact with children 
suspected of having ASD, they play an important role in the early identification of ASD 
symptoms in the pediatric population (Self, Parham, & Rajagopalan, 2015). A growing body of 
research has revealed some of the barriers that medical practitioners experience when making a 
diagnosis of ASD.  For instance, a study investigating physicians’ experiences in terms of 
knowledge and preparedness in identification and diagnosis of ASD showed that medical 
practitioners expressed their need for further education and training regarding this matter 
(Fenikilé et al., 2015). Research shows that many physicians in the U.S. have described the ASD 
diagnostic tools as time-consuming as well as demanding in terms of knowledge and expertise 
(Carbone, Behl, Azor, & Murphy, 2010; Fenikilé et al., 2015; Nah, Young, Brewer, & 
Berlingeri, 2014). In line with such findings, Finke and colleagues (2010) investigated general 
paediatricians’ experiences with regard to the diagnosis of ASD, using a qualitative interview 
methodology. Paediatricians reported a lack of ASD-specific training during medical school. 
Some paediatricians stated that developmental paediatricians receive more training about ASD, 
while other participants expressed their lack of comfort with the diagnostic process, and 
discussed referring individuals with a suspected diagnosis of ASD to more specialized 
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professionals (i.e., developmental paediatricians, psychologists; Finke et al., 2010). Research 
also shows that paediatricians in different regions of the U.S report screening children for 
developmental delays, but only 8% screen for ASD (Dosreis, Weiner, Johnson, & Newschaffer, 
2006). In the same study, most paediatricians referred children to other clinical specialists, and 
20% used a wait-and-watch strategy for children younger than two years of age (Dosreis et al., 
2006). As a result of such challenges, the diagnostic process of ASD is often prolonged (i.e., 
approximately two years), which in turn leads to a delay in diagnosis and in accessing treatment 
services.  
Facilitators 
 In addition to the barriers faced by physicians, recent studies have identified factors that 
enhance medical practitioners’ experiences when providing care for individuals with ASD. For 
instance, Ritzema, Sladeczek, Ghosh, Karagiannakis, and Manay-Quian (2014) recommended 
collaboration among physicians and psychologists in order to facilitate the delivery of health care 
services for individuals with developmental disabilities including ASD. Through partnerships 
with other healthcare professionals, researchers have identified significant benefits for physicians 
(e.g., consulting with other healthcare professionals), children (e.g., receiving early diagnosis and 
treatment), and families of individuals with developmental disabilities (e.g., less frustration in 
terms of obtaining medical support for their children). Such collaborations ultimately promote 
optimal service delivery for individuals with ASD and other developmental disabilities (Ritzema 
et al., 2014; Zwaigenbaum et al., 2016).  
Researchers in the United States, Australia and United Kingdom have identified working 
experience with individuals with ASD and other developmental disabilities as imperative in 
improving medical practitioners’ knowledge, skills, comfort levels and attitudes when providing 
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care for this population (Havercamp et al., 2016; Woodard, Havercamp, Zwygart, & Perkins, 
2012). According to Havercamp and colleagues (2016), medical training that provides 
opportunities for medical students to gain hands-on experience working with individuals with 
ASD and developmental disabilities has been shown to be effective in enhancing practitioners’ 
knowledge, competencies and attitudes. In other words, medical students who directly worked 
with patients with developmental disabilities indicated improvements in their knowledge, 
communication skills, self-efficacy, and attitudes when providing care for this population 
(Havercamp et al., 2016).  
Despite a wealth of research based in the U.S, U.K and Australia investigating the 
experiences of medical practitioners when providing care for the ASD population, there is little 
known about these matters in Canada, specifically in Ontario. Overall, research illustrates that 
there are obstacles (i.e., delay in diagnosis, medical practitioners’ lack of knowledge and comfort 
level in providing care for individuals with ASD) and facilitators (i.e., collaboration with other 
healthcare professionals) that impact physicians’ experiences when dealing with individuals with 
ASD. Nevertheless, there is a need to explore Ontario medical practitioners’ experiences when 
providing diagnosis and treatment for individuals with ASD. Employing a mixed methods 
design, the present study examined the overall experiences of Ontario physicians when providing 
care for the ASD population. 
Methods 
 Participants in this study were accessed through snowball sampling, social media (e.g., 
Facebook), as well as conferences in health- and developmental-related areas. The Laurentian 
University Ethics Board approved this study, and informed consent was obtained from all 
participants at both phases of the study (i.e., quantitative and qualitative). Participants were 
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assured that they had the freedom to withdraw from the study at any time. All participants will be 
referred to by pseudonyms to protect their identities. 
Participants 
 Participants in this study included physicians who would encounter individuals with ASD 
(e.g., family physicians, paediatricians, developmental paediatricians, etc), and who practice in 
the province of Ontario. Twenty seven participants completed a set of quantitative questionnaires 
and five participated in a semi-structured interview. The age of participants ranged from 28 to 
62, with a mean age of 43, and the majority were female (85%). Most medical practitioners in 
this study had been practicing for an average of 4 years (SD= 1.89, range= 1-20+ years) at the 
time of data collection. In addition, 21 participants reported practicing in urban communities, and 
the remaining worked in rural, Northern, and sub-urban communities. Further information 
outlining participant demographics can be found in Table 1 below.   
Materials  
Phase I: In this phase, participants completed the Healthcare Professional Questionnaire, which 
was adapted from the Healthcare Student Questionnaire (Isaacs, Minnes, Burbidge, Loh, & 
Versnel, 2012; Minnes, Isaacs, Burbidge, Loh, & Versnel, 2012). The questionnaire was set up 
via REDCap, which is an online survey website hosted at Laurentian University. Participants 
also had the option of filling out a paper copy of the questionnaire. The initial section of the 
Healthcare Professional Questionnaire was designed to capture participants’ demographic 
information such as age, gender, areas of speciality, years of practice, as well as the communities 
that they have practiced in (i.e., rural and urban). 
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Table 1. Participant Demographic Characteristics  
 
 
 In addition to the demographic information, the questionnaire included questions 
investigating participants’ perceived levels of knowledge with regards to the diagnosis and 
treatment of several developmental and physical disabilities such as ASD, Fragile X syndrome 
and acquired brain injury on a 4-point Likert scale from “very limited” to “extremely”. The 
questionnaire was also designed to explore levels of education and training that participants have 
received in regards to providing care (i.e., diagnosis and treatment) to individuals with 
developmental disabilities, throughout their undergraduate degrees, medical school, as well as 
Demographic Characteristics 
Characteristics of physicians (n)                                                         27 
Average age (SD)                                                                            43 (9.65) 
Age range                                                                                          28-62 
Specialty (n, %) 
       Family physician                                                                   12 (44.4%) 
       Paediatrician  
       Psychiatrist 
       Other: 
              Developmental Paediatrician 
              Emergency Physician  
                        7 (25.9%) 
                          2 (7.4%) 
  
                         5 
                         1 
                   
                   4 (14.8%) 
                 23 (85.2%) 
                    
                    
                   3 (11.1%) 
                   6 (22.2%) 
                   5 (18.5%) 
                   6 (22.2%) 
                     1 (3.7%) 
                   6 (22.2%) 
                         
                         3      
Gender (n, %) 
        Male 
        Female 
Year(s) of practice (n, %) 
        1 
        3-5 
        6-10 
        11-15 
        16-20 
        20+ 
 
Community of practice (n) 
         Rural                                                                               
         Urban 
         Sub-urban 
         Northern 
         Southern 
         Other 
                              21 
                              4 
                              4 
                              1 
                              1 
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professional training (e.g., paediatric residency). For example, participants were asked to rate 
their opinion about the usefulness of general undergraduate medical training in increasing their 
knowledge about developmental disabilities on a 3-point Likert scale (i.e., “not helpful” to “very 
helpful”). In addition, they were asked to report their work or volunteer experiences with 
individuals with ASD and other developmental disabilities on a 4-point Likert scale (i.e., “very 
limited” to “extensive”).  
Phase II: At the end of the survey, the participants were invited to partake in a semi-structured 
interview. All the interviews took place over the phone. The semi-structured interview consisted 
of approximately 14 questions, which were intended to explore the participants’ perceived levels 
of competency as well as their experiences when dealing with individuals with ASD. Sample 
interview questions included “What previous experience(s) do you have with people with 
intellectual or developmental disabilities? ASD?”, “How have these previous experiences 
influenced your perceived self-efficacy (ability) to care for individuals with intellectual or 
developmental disabilities? ASD?”, and “What disabilities would you feel comfortable taking 
care of?”.  
Analysis 
 To analyze the questionnaire responses, data were coded in SPSS (v22). Basic descriptive 
analysis (e.g., frequency, mean, and standard deviation), Chi-Square, Independent-samples t-test, 
and correlational analyses were computed using SPSS. Descriptive analyses were employed to 
outline the demographic characteristics of the participants, as well as the frequency of their 
answers with regards to questions such as “How competent do you feel collaborating with 
different healthcare providers, educators, and other professionals?”. Using Chi-square, the 
relationships among different variables such as the participants’ years of practice and their 
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competency in meeting the needs of individuals with developmental disabilities were examined.  
Next, Independent-samples t-tests were used to investigate the differences between participants’ 
perceived knowledge regarding the diagnosis and treatment of ASD and whether they had 
enough access to resources regarding developmental disabilities including ASD. Finally, 
correlational analyses were employed in order to investigate whether there was a relationship 
between participants’ involvement in professional and postgraduate training and their perceived 
knowledge regarding the diagnosis of ASD.  
 In order to capture participants’ experiences, this paper employed an integrated approach 
where the interview results that coincided with findings from the quantitative analyses were 
analyzed and presented here. Participants' responses to open-ended interview questions, such as 
“Have you been exposed to ASD during your medical practice”, were examined and analyzed 
using a deductive thematic analysis (Braun & Clarke, 2006). All interviews were digitally 
recorded and transcribed verbatim. Transcripts were read and reread in order for the researchers 
to become familiar with the data. Following repeated readings, the researchers gathered detailed 
notes, and comments were made in the margins of the transcript with regards to the thoughts and 
statements that were discussed by participants, as well as patterns that occurred in the data.  
Next, the initial codes were generated based on recurring patterns, and the data were collapsed 
into labels. Then the codes were combined to create themes that accurately represented the data. 
The themes were defined based on the aspects of the data that were being captured as well as 
their meaningfulness in the present study.  For the purpose of this paper, the data that were 
gathered during the interview were integrated with the results of the quantitative analyses. 
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Results 
 The following section examines what aspects of education and training do not improve 
participants’ competency in diagnosing and treating ASD, and what aspects of their training and 
experiences are perceived as helpful. These sub-sections are based on the main themes identified 
in the analysis of the interviews and are supported by the questionnaire responses in an 
integrated approach. 
“There was no particular focus on ASD”: Barriers in Providing Care for ASD Individuals 
 Participants stated that factors such as limited focus on ASD in medical school and 
professional trainings or workshops, as well as difficulties accessing resources or information 
about providing services to individuals with ASD, hinder their ability to provide care to 
individuals with ASD. The results of the questionnaire also revealed that most participants 
identified insufficient education and training throughout undergraduate medical education and 
unhelpfulness of resources available to them as barriers impeding their preparedness to meet the 
needs of patients with ASD. 
 Participants were asked to rate the usefulness of their general undergraduate training and 
professional or postgraduate training in increasing their knowledge about developmental 
disabilities including ASD on a 3-point Likert scale. Thirty-three percent of the participants rated 
their undergraduate training as “not helpful”, 37% rated it as “moderately helpful”, and 3.7% 
rated it as “very helpful” (see figure 1). In addition, 53% of the participants rated their 
professional or postgraduate training as “moderately helpful”, and 42% rated it as “very helpful” 
(see figure 2).  
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Figure 1. Participants’ Ratings on Usefulness of Undergraduate Training in Increasing their 
Knowledge Regarding Developmental Disabilities* 
*20 of 27 participants answered this question  
 These results show that most participants did not feel that they received sufficient 
knowledge and training with regards to the diagnosis and treatment of ASD during their 
undergraduate medical education. Additionally, less than half the participants found their 
professional training on ASD as very helpful in providing them with knowledge and training 
regarding such matters. Similar to these findings, all participants who participated in the 
interview raised concerns with regard to the lack of education on ASD and developmental 
disabilities during their undergraduate and post-graduate medical education. For example, when 
asked about his medical education and training on ASD, Jason, a family physician, responded 
that “There was no particular focus on ASD.” Monica, a psychiatrist, also stated “I imagine there 
would have been a lecture, but I can’t remember; there would have been a … paediatric lecture”. 
Other participants with paediatric or developmental psychiatry specialties claimed they obtained 
most of their education about the diagnosis and treatment of ASD during their professional 
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medical training, as opposed to their undergraduate training. For instance, Monica, a 
developmental psychiatrist, stated “after psychiatry, I did an extended fellowship in child and 
adolescent psychiatry. It’s been 20 years, I have been working in developmental disabilities with 
both children and adults”. Based on these results, it appears that physicians who pursue 
professional or postgraduate medical education are more likely to gain knowledge and training 
regarding ASD in comparison to other physicians. Overall, all participants expressed the need for 
more extensive education about ASD throughout their medical education.  
 
Figure 2. Participants’ Ratings on Usefulness of Professional/Postgraduate Training in 
Increasing their Knowledge Regarding Developmental Disabilities  
 Although participants reported high rates of participation in professional trainings and 
workshops on ASD (85.2%), they did not report these trainings as being helpful in improving 
their knowledge about the diagnosis or treatment of autism. This lack of relationship between 
training and increased knowledge is demonstrated by Sharon, a developmental paediatrician, 
who when asked about the helpfulness of training sessions, stated “with conferences, yes and no, 
because sometimes they are very generalized; so, they discuss general things and not very 
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specific like, OK, we have a kid with ASD, and this is what we should do”. Therefore, it is likely 
that the educational content of the professional opportunities and workshops may not be judged 
as helpful in enhancing physicians’ knowledge about ASD.  
 Participants were also asked whether they had enough access to information or resources 
to meet the needs of individuals with developmental disabilities on a nominal scale (i.e., “yes” or 
“no”). The results revealed that 70 percent of the participants (n=19) felt they had enough access 
to such resources, and 30 percent (n=8) stated otherwise. Even though most participants have had 
enough access to resources to meet the needs of individuals with ASD, no significant difference 
was found in terms of perceived knowledge regarding the diagnosis of ASD (t25=1.035, p=.310). 
In other words, the results of the Independent samples t-test showed that the perceived 
knowledge of participants who had enough access to resources did not significantly differ from 
those who did not have such access [Maccess(3.42)>Mno access(3.13)]. These results are perhaps 
better explained by participants’ motivations or interests in learning about developmental 
disabilities or ASD, or the content of such resources in enhancing their knowledge regarding 
such disabilities. 
“I definitely see a lot of ASD in my practice”: Facilitators in Providing Care for Individuals 
with ASD  
 When asked about factors that enhance their experience and perceived competency when 
providing care for individuals with ASD, participants reported that clinical exposure and 
working with this population as well as working as part of an interdisciplinary team facilitated 
their experiences and improved their perceived comfort level. When looking at the questionnaire 
results, years of experience, work or volunteer experiences with individuals with ASD, and 
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collaboration with other healthcare professionals enhanced their overall experiences when 
dealing with the ASD population.  
 Chi square analyses were conducted to determine whether or not the participants’ years in 
practice were associated with how they rated their perceived levels of knowledge regarding the 
diagnosis and treatment of ASD. No significant relationships were found between years of 
practice and perceived levels of knowledge with regards to the diagnosis (X2(10)=9.927, p=.447) 
and treatment (X2(10)=5.510, p=.855) of ASD. However, results of the chi square analyses 
showed that there was a positive significant relationship between participants’ perceived 
knowledge regarding the diagnosis (X2(6)=20.08, p<.05) and treatment (X2(6)=19.185, p<.05) of 
ASD and their work or volunteer experiences with these individuals. Additionally, a significant 
relationship was found between participants’ work or volunteer experiences with individuals 
with ASD and their perceived competence in meeting the needs of these individuals (X2(9) 
=28.375, p<.001). These results demonstrate the importance of clinical experience as well as 
experiential opportunities working with individuals with ASD. That is, those whose had either 
work or volunteer experiences with this population perceived themselves as more knowledgeable 
in the diagnosis and treatment of ASD.  
 In line with these quantitative results, the interview analysis showed that participants who 
have worked with individuals with ASD reported higher knowledge regarding the diagnosis and 
treatment of autism. For example, Sharon, a developmental paediatrician, stated “I definitely see 
a lot of ASD in my practice. Prior to residency, not much exposure in medical school, but I 
definitely see a lot more in my private practice, a lot more diagnosis of ASD”. Additionally, 
Nina, a family physician, also stated “I think the more experience people have, especially in the 
training, and understanding of what’s going, the easier it becomes, because we learn from our 
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patients; every patient we encounter, we learn. So, one of the critical things to have is exposure 
as medical students and residents”.  These findings reveal that despite the desire for more 
education and training throughout their medical education, work experiences with this population 
enhanced their perceived knowledge about the diagnosis and treatment of ASD. Questionnaire 
and interview findings thus highlight the importance of hands on experience with the ASD 
population to enhance physicians’ perceived knowledge about the diagnosis and treatment of 
ASD.   
The literature has demonstrated that collaboration among healthcare professionals is one 
of the leading factors in enhancing the healthcare system for both physicians and individuals 
with ASD (Swiezy, Stuart, & Korzekwa, 2008). Descriptive analysis was performed in order to 
investigate the frequency of participants who have had experience working as part of an inter-
professional team. The results showed that 89% of the participants (n=24) have worked as part of 
a professional interdisciplinary team. Chi-square analysis revealed no significant association 
between the perceived knowledge regarding the diagnosis of ASD [X2 (9, N = 27) = 2.70, p 
=.259)] and having the experience working as part of a professional team. In other words, 
previous experience working as part of an inter-professional team was not significantly related to 
participants’ ratings of their perceived knowledge regarding the diagnosis of ASD. Additionally, 
chi-square analysis was performed in order to investigate the relationship between participants’ 
perceived levels of competence in collaborating with other healthcare professionals and their 
perceived levels of competency in meeting the needs of individuals with developmental 
disabilities. Contrary to the previous findings (i.e., no significant relationship between having 
experience working as part a professional team and perceived knowledge regarding the diagnosis 
of ASD), the results showed that there was a significant relationship between participants’ levels 
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of competence collaborating with other healthcare providers and their perceived levels of 
competence meeting the needs of individuals with developmental disabilities including ASD, [X2 
(2, N = 25) = 31.01, p =.001].  
In line with questionnaire results pointing to the role of collaboration in improving 
perceived competence, analysis of the interview transcripts also revealed that participants 
working in an interdisciplinary team reported higher levels of comfort and competence in 
providing care for individuals with ASD. For example, when Monica, a psychiatrist, was asked 
about her experience working with individuals with developmental disabilities and ASD, she 
stated  
I love it. It’s extremely appealing and rewarding, and part of it is when you have the 
ability to work as an interdisciplinary team, and I think if you are trying to do it on your 
own as a healthcare provider, it is rather daunting and very very time consuming. I think, 
part of the joy is when you feel confident, they know you are gonna to do your best to 
understand them and help them to have a better quality of life, they feel better and is best 
done in team settings.  
These results illustrate that even though having experience working as part of an 
interdisciplinary team is not associated with participants’ perceived knowledge regarding the 
diagnosis of ASD, such experiences are positively associated with their perceived competence in 
meeting the needs of these individuals. Therefore, working as part an interdisciplinary team may 
not have increased participants’ perceived knowledge regarding diagnosis of ASD, but it was 
identified as enhancing their experiences and perceived competence when providing care (i.e., 
making a diagnosis) for individuals with ASD.  
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Discussion  
Despite the high prevalence rate of ASD (i.e., 1 in 68 children; CDC, 2014), many 
children do not receive a diagnosis until later in life (i.e., four or five years of age; Keenan et al., 
2010). Research also shows that families of individuals with ASD have expressed concerns with 
regard to the diagnostic process (Watson, Coons, Hayes, 2013; Wiggins et al., 2006). As a result 
of such concerns, the present study was conducted to explore the barriers and facilitators 
physicians experience when providing care for individuals with ASD. Previous studies have 
shown that lack of education and training regarding ASD throughout medical education is a 
significant barrier medical practitioners experience when dealing with this population (Carbone 
et al., 2010; Fenikilé et al., 2015; Nah et al., 2014). In support of these findings, the results of 
this study also revealed that most participants rated the usefulness of undergraduate medical 
education as moderate in increasing their knowledge regarding developmental disabilities and 
ASD. Furthermore, a handful of participants expressed their needs for further education and 
training regarding ASD in medical school. Most participants stated that they may have received 
only one lecture regarding ASD during their undergraduate medical education. Due to a 
perceived lack of ASD training throughout their medical education, participants felt the need to 
educate themselves by attending conferences, workshops, and training on their own time, which 
can be time-consuming. While some participants reported such workshops and trainings helpful 
in providing them with knowledge and skills about dealing with individuals with ASD, other 
participants found such trainings to be too general and therefore unhelpful.  
On the other hand, approximately half of the participants (i.e., 53%) rated the usefulness 
of postgraduate and professional training as very helpful in increasing their knowledge regarding 
such disabilities. Those who obtained their degrees in more specialized programs regarding 
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children and adolescents (e.g., paediatricians and developmental paediatricians) received more 
training and education with regard to individuals with developmental disabilities and ASD, but, 
participants in other areas of medical practice, such as family physicians, felt they did not receive 
sufficient training with regard to this population, unless they participated in specialized 
workshops on developmental disabilities due to their personal interests. Overall, the results of 
this study are in line with previous findings with regards to medical practitioners’ concerns about 
challenges they experience in terms of the time they must spend in order to educate themselves 
on the diagnosis and treatment of ASD (Carbone et al., 2010; Nah et al., 2014).   
According to Havercamp and colleagues (2016), in order to improve the quality of care 
for individuals with ASD, there is a need for healthcare providers to receive ASD-specific 
training. Despite the high rates of medical practitioners’ participation (i.e., 85%) in professional 
training sessions on ASD (e.g., workshops and conferences), the results of the current study 
showed no significant correlation between the participants’ perceived knowledge regarding the 
diagnosis and treatment of ASD and their professional training. This lack of relationship was 
explained through the interview analysis, which revealed that participants often do not find the 
educational content helpful in increasing their knowledge regarding ASD in approaching the 
needs of this population. Specifically, professional trainings and workshops may focus on the 
general topic of developmental disabilities rather than being specific to ASD and its diagnostic 
and treatment approach. In line with previous research (e.g., Havercamp et al., 2016; Major et 
al., 2013), the findings of this study shed light on physicians’ needs for more specific training, 
through which they learn about ASD, its symptomology, identification, diagnosis, and treatment, 
rather than education or workshops focused on the general topic of developmental disabilities. 
Therefore, it is imperative to implement ASD-specific training in medical curricula and 
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residency programs in order to provide physicians with clinical exposure to the ASD population. 
Previous literature has shown that one of the factors impeding the diagnostic process of 
ASD is medical practitioners’ lack of interest in utilizing ASD-specific diagnostic tools due to 
the demands these tools make in terms of knowledge, time, and reimbursement (Carbone et al., 
2010;  Fenikilé et al., 2015; Nah et al., 2014). Similar to these findings, the results of this study 
also revealed that even though most participants (i.e., 70%) stated they have had enough access 
to information and resources to meet the needs of individuals with developmental disabilities, 
their perceived knowledge was not significantly different compared to those who did not have 
access to such resources. Perhaps these findings are better explained by participants’ levels of 
interest and comfort in using such resources to enhance their knowledge and skills in providing 
care for individuals with ASD.  
The results of this study also identified a few facilitators reported by participants related 
to their training and experiences when providing care for this population. As discussed by 
Havercamp and colleagues (2016), clinical experience working with individuals with ASD 
improved medical students’ attitudes, knowledge and skills in providing care for this population. 
Similar to such findings, participants in this study also identified in-vivo and clinical experience 
working with individuals with ASD as tremendously helpful in enhancing their knowledge and 
comfort level in meeting the needs of this population. Additionally, the interview analysis 
revealed that, regardless of participants’ areas of specialty, those who have had greater exposure 
to individuals with ASD discussed a higher level of comfort dealing with this population. 
Research shows, receiving education and training with regards to ASD has proven to be 
imperative in physicians’ preparedness and comfort level providing care (i.e., diagnosis and 
treatment) for individuals with ASD (Finke et al., 2010). Therefore, implementing clinical 
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placements and residency programs that are focused on ASD will provide physicians with 
opportunities to enhance their competency in meeting the needs of patients with ASD.  
Finally, collaboration among healthcare professionals (e.g., physicians, psychologists, 
etc.) has demonstrated to enhance the ASD diagnostic process as well as medical practitioners’ 
experiences when providing care for individuals with autism and developmental disabilities 
(Ritzema et al., 2014). In line with these findings, the results of this study revealed a significant 
association between perceived competence in meeting the needs of individuals with ASD and 
experience working as part of an inter-professional team. In other words, participants reported 
higher comfort levels and perceived competence providing care for individuals with ASD when 
they work with other healthcare professionals. Therefore, promoting and improving 
communication and collaboration between medical practitioners and other health care 
professionals such as psychologists as well as speech and language pathologists is a critical step 
towards enhancing the primary care for individuals with ASD and their families.  
Limitations 
 Even though this study addressed the gap in the literature with regards to Ontario medical 
practitioners’ experiences when providing care for individuals with ASD, a number of 
limitations are present. This study investigated the experiences of medical practitioners in limited 
geographic areas in Ontario, and therefore results may not be generalized to other communities 
in this province. Furthermore, given the nature of the medical profession, physicians are often 
considered the busiest professionals (Cunningham et al., 2015; Flanigan & McFarlane, 2008). 
Thus, a vast number of invitations (i.e., via emails, phone calls, etc) were sent out to participants 
to participate in the study, but only 27 participants filled out the questionnaires and five 
participated in the interviews. Consequently, the current participants may have different 
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experiences working with individuals with ASD than practitioners practicing in other regions of 
Ontario due to their interest in terms of obtaining education and training in this area. 
Finally, in order to facilitate medical practitioners’ participation in this study, a 
significant number of participants were recruited at conferences. These conferences were in the 
areas of physical and developmental disabilities, where participants were exposed to education 
and training about developmental disabilities. Therefore, due to the educational setting, the 
possibility exists that these participants may have had biased perceptions of their own knowledge 
and competency. Participants recruited at the conferences may have higher levels of interest in 
acquiring knowledge and training with regards to developmental disabilities, as well as ASD. In 
addition, due to the educational nature of the conferences, some participants may have 
experienced a heightened perception of their knowledge about the diagnosis and treatment of 
ASD, and therefore, may have rated their perceived knowledge higher in comparison to other 
developmental disabilities. 
Conclusion and Implications 
This study investigated the barriers and facilitators that Ontario physicians experience 
when providing care to individuals with ASD. The findings illustrate a number of challenges that 
physicians often encounter when dealing with individuals with ASD. Most participants expressed 
their needs for further ASD-specific education and training throughout their undergraduate 
medical education. Despite this desire for more educational opportunities, results did not show a 
significant relationship between the participants’ professional participation in workshops and 
their perceived competency in diagnosing and treating ASD. In other words, perhaps, 
professional trainings and workshops that are focused on the general topic of developmental 
disabilities are not effective in educating and training medical practitioners in meeting the needs 
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of individuals with ASD. Therefore, physicians would benefit from professional development 
opportunities that are focused specifically on ASD and would provide them with knowledge and 
hands-on experience with regard to providing care for the ASD population. 
 The current study supports the findings of existing research that regardless of 
participants’ years of practice, those who have had clinical and experiential experience working 
with individuals with ASD reported higher levels of comfort and competence in meeting the 
needs of this population. Furthermore, the findings of this study revealed that collaboration 
among physicians and other healthcare professionals have been found to play a significant role in 
their knowledge and comfort level when dealing with this population. 
 In conclusion, the findings of this study point to the importance of increasing discussion 
of ASD in medical school curricula and professional development. In addition to providing more 
ASD education and training throughout medical education, it is imperative for medical students 
and practitioners to gain experiential and in-person experiences working with individuals with 
ASD throughout their medical education and residency programs. Finally, even though lack of 
education and training are identified as some of the significant barriers medical practitioners 
experience when dealing with this population, other facilitators such as collaboration with other 
healthcare professionals can be promoted in order to enhance the experiences and perceived 
competence of physicians, ultimately improving the care for patients with ASD and their 
families. 
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Chapter 4: Conclusion 
 The purpose of this manuscript-based thesis was to contribute to the existing literature 
addressing the overall experiences of physicians when providing care (i.e., both diagnosis and 
treatment) to individuals with ASD. Two separate articles were included in the present thesis, the 
first that explored the perceived knowledge and competency of Ontario physicians regarding the 
diagnosis and treatment of ASD. The second study explored the barriers and facilitators that 
Ontario physicians experience when providing care to individuals with ASD. In this final 
chapter, the results of both studies are summarized, and the author will also discuss the 
considerations and recommendations for future research, knowledge translation, as well as the 
clinical implications.  
Summary of Findings 
 The first article titled “In medical school, you get far more training on medical stuff than 
developmental stuff”: Perspectives on ASD from Ontario physicians” employed a mixed 
methods design to examine Ontario medical practitioners’ perceived levels of knowledge and 
comfort regarding the diagnosis and treatment of ASD in comparison to other developmental 
disabilities. Even though many children show early signs of ASD as early as 18 months of age, 
they often do not receive a diagnosis until the ages of five or six years (McMorris et al., 2013). 
Additionally, parents have raised their concerns regarding the lack of direction they receive from 
health care professionals with regards to receiving diagnosis, treatment, as well as medical and 
social support (Liptak et al., 2006). Physicians play a vital role in early identification, diagnosis 
and treatment of ASD, yet little is known about the perceived levels of knowledge and 
competency of Ontario physicians with regards to the diagnosis and treatment of ASD. In this 
study, 27 medical practitioners practicing in Ontario completed the Healthcare Professional 
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Questionnaire, adapted from the Healthcare Student Questionnaire (Isaacs et al., 2012; Minnes et 
al., 2012). Data were analyzed using descriptive statistics, paired-samples T-tests, repeated 
measures ANOVA, and chi-square analysis. Five participants also participated in a semi 
structured interview, in which questions focused on exploring physicians’ perceived knowledge 
and comfort level in diagnosis and treatment of ASD.  
The findings from this study revealed that participants reported higher perceived 
knowledge regarding the diagnosis of ASD in comparison to other developmental and physical 
disabilities, but they stated that they may not feel well-equipped to diagnose ASD. In other 
words, the results of interview analysis revealed that the participants feel they lack clinical 
experience in utilizing ASD-specific diagnostic tools; and in terms of treatment, they tend to 
treat the medical needs (e.g., ear infection) of individuals with ASD rather than treating their 
developmental needs (e.g., impairment in social skills development). Consistent with the existing 
literature investigating medical practitioners’ preparedness in terms of knowledge and 
competency in providing diagnosis and treatment for ASD individuals (i.e., Carbone et al., 2010; 
Crais et al., 2014; Steiner et al., 2012), the results of this study showed that medical practitioners 
desire more training and education in medical school regarding such matters. 
Furthermore, the results showed that participants who have been in practice more than 
five years discussed higher comfort levels providing care for the ASD population in comparison 
to those with less years in practice. In line with previous research investigating factors leading to 
the delay in diagnosis of ASD (e.g., Keenan et al., 2010), the findings of this study showed that 
participants often refer individuals with ASD to other healthcare professionals such as 
psychologists due to their perceived lack of competence or comfort in meeting the needs of these 
individuals. The participants also stated that providing diagnosis and treatment for individuals 
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with ASD is not within their scope of practice, and they believe their responsibility as physicians 
is to treat the medical needs (e.g., ear infection) of such patients.  
Previous studies have revealed a lack of ASD-specific education and training throughout 
medical school as one of the barriers medical practitioners experience when providing care for 
the ASD population (Daniels et al., 2014; Fenikilé et al., 2015). Further to such challenges, 
research also shows that working in collaboration with other healthcare professionals enhances 
physicians’ experiences when providing care for individuals with ASD (Major et al., 2013; 
Swiezy, Stuart, & Korzekwa, 2008). Therefore, gaining a better understanding of physicians’ 
experiences when providing health services to the ASD population inspired the second article, 
titled “Autism spectrum disorder knowledge, training and experience: Ontario physicians’ 
perspectives about what helps and what does not”. This article also employed a mixed methods 
design, in which 27 medical practitioners completed the Healthcare Professional Questionnaire, 
and five participated in the same semi-structured interview. The questionnaires were analyzed 
using descriptive statistics, paired-samples T-tests, repeated measures ANOVA, and chi-square 
analysis.  
The results of this study illustrated several obstacles that impede as well as factors that 
enhance medical practitioners’ experiences and competency when providing care for individuals 
with ASD. Participants in this study identified limited education and training on ASD throughout 
their undergraduate medical education as one of the challenges they experience when providing 
care for individuals with ASD. Participants who had obtained more specialized training (e.g., 
pediatricians) reported higher level of comfort when providing care for ASD individuals in 
comparison to those with less specialized training. Additionally, participants who had attended 
professional trainings and workshops found the educational content somewhat helpful in 
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increasing their knowledge regarding the needs of individuals with ASD. More specifically, they 
found the overall educational content of professional trainings and workshops as general in terms 
of being more focused on developmental disabilities rather than ASD, and they expressed their 
needs for more specialized training opportunities regarding ASD. Perhaps, as discussed by 
Swiezy and colleagues (2008), current trainings and workshops focus on theoretical information 
regarding ASD rather than providing physicians with clinical skills that they can apply in their 
practice when providing care for this population.  
The findings of this study also revealed several factors that enhance medical 
practitioners’ experiences when providing diagnosis and treatment for the ASD population. 
Participants indicated that clinical exposure or hands-on experience with individuals with ASD is 
significantly helpful in increasing their knowledge and comfort level in meeting the needs of this 
population.  Furthermore, in line with previous research investigating the importance of 
collaboration among healthcare professionals (e.g., Ritzema et al., 2014), the results of this study 
revealed that participants who work as part of an inter-professional team reported a higher sense 
of competency in providing care for individuals with ASD. 
Considerations and Recommendations for Future Research 
Despite the attempt to achieve good quality in both studies, there were several 
considerations to be made, including: issues surrounding recruitment, limited geographic area, 
and sample size. Furthermore, suggestions for future research are made to address the limitations 
of the current studies and to expand on the results of this thesis.  
Physicians were recruited for both studies primarily at conferences because they are 
considered the busiest professionals (Cunningham et al., 2015; Flanigan & McFarlane, 2008), 
which created an additional difficulty to recruit this population. Recruitment via email  met with 
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limited success. In other words, physicians did not reply to the recruitment invitations. 
Nevertheless, medical practitioners who attend conferences in the areas of developmental and 
physical disabilities may have higher interest with regard to learning about such matters. In 
addition, participants at these conferences were exposed to education and training about 
developmental disabilities, which may have created a bias in perception of their own knowledge 
and competence. In other words, some physicians may have rated their perceived knowledge and 
comfort level regarding the diagnosis and treatment of ASD higher in comparison to other 
participants in this study.  
Secondly, the majority of participants in this study practice in limited geographic areas in 
Ontario (i.e., Northern Ontario, Ottawa region, Niagara Falls, and Toronto); therefore, the results 
may not be generalized to physicians in other areas in this province. Furthermore, more than 50 
participants were contacted to participate in the study, but only 27 participants filled out the 
questionnaires and five participated in the interview. Given the limited number of participants 
partaking in the interview (i.e., n=5), their perceived knowledge and competency working with 
individuals with ASD may not represent the experiences of physicians in other regions of 
Ontario. 
Lastly, the Healthcare Professional Questionnaire was adapted from the Healthcare 
Student Questionnaire, which was developed to capture the knowledge and training of healthcare 
students with regard to developmental disabilities. Therefore, there were several questions in the 
Healthcare Professional Questionnaire (e.g., “how competent do you feel in meeting the needs of 
individuals with developmental disabilities?”) that were focused on developmental disabilities in 
general, and created a difficulty in teasing out physicians’ responses regarding ASD. Despite 
such a limitation, the results of the interviews provided a more specific perspective in terms of 
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physicians’ perceived knowledge and competency with regard to diagnosing and treating 
individuals with ASD. 
Future research should explore and identify, using in-depth qualitative interviews, areas 
of need for Ontario physicians to better characterize elements that should be included in medical 
curricula and residency training. Given the research illustrating the effectiveness of clinical 
exposure with individuals with ASD (Havercamp et al., 2016; Swiezy et al., 2008), it is 
important to investigate the educational and training methods that are employed in Canadian 
medical education systems in terms of teaching and preparing medical students to provide care 
for this population. For instance, implementing multi-modal teaching strategies that include a 
combination of didactic teaching, small group discussions, and case studies, would provide 
medical students with knowledge and perspective regarding the specific needs of individuals 
with ASD. Medical students may also benefit from lectures delivered by individuals with ASD 
speaking about their lived experiences when accessing resources. It is also imperative for 
medical schools to implement curricula, where medical students learn how to identify and assess 
ASD through educational sessions paired with standardized patient encounters.   
Pediatricians in Canada are required by the Canadian Paediatric Society (2015) to utilize 
behavioural and developmental screening tools at every well-child visit. Therefore, future 
research should examine the specifics of assessment procedures that medical practitioners, 
including family physicians and pediatricians follow when diagnosing individuals with ASD in 
their practice. Furthermore, it is important to investigate the differences between physicians who 
practice in different regions (e.g., northern, rural, urban, southern, etc.) in the province in terms 
of knowledge and experience in providing diagnosis and care for individuals with ASD.  
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Knowledge Translation 
An important aspect of academic research is knowledge translation. The most widely 
used definition of knowledge translation was put forward by the Canadian Institutes for Health 
Research (2015): “a dynamic and iterative process that includes synthesis, disseminations, 
exchange and ethically-sound application of knowledge to improve the health of Canadians, 
[and] provide more effective health services…” (¶.4). The findings of this thesis largely pertain 
to available services in Ontario, and the results will be shared with all knowledge users through 
publications, presentations, and reports, as discussed specifically below. 
For the purpose of this thesis, the knowledge users consist of other disability researchers, 
Ontario medical practitioners and medical schools, policy makers and stake holders, the College 
of Physicians and Surgeons in Ontario, as well as educators and families of individuals with 
ASD. The present research will be published in peer reviewed academic journals (i.e., Research 
in Autism Spectrum Disorder and Journal of Autism and Developmental Disorders) to add to the 
growing body of developmental disability and health care literature. However, one of the barriers 
to knowledge translation is the accessibility of information, and not all knowledge users will 
have the knowledge of, or means to, access academic journals (Martin, Shooshtari, Temple, & 
Yu, 2010). Therefore, in order to overcome such barriers, it would be of an importance to 
provide physicians, both working in hospitals and private practices, with pamphlets or brochures 
which include information regarding the ASD diagnostic tools and procedures, treatment and 
intervention options, the ASD symptomology, as well as a list of regulated health care 
professionals specialized in the area of ASD.  
To promote information access for individuals outside of the academic community, a 
brief report containing the results of each study will be sent to all of the aforementioned 
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knowledge users such as medical schools, the College of Physicians and Surgeon of Ontario, and 
educators. The results of each study will also be presented to physicians and students at the 
Northern Ontario School of Medicine in order to highlight the need for appropriate education and 
training. Additionally, presentations have already been made at several conferences that cater to 
both researchers and professionals who work within the field of developmental disabilities. The 
dissemination of disability research is important not only for policy making, but for informing 
professionals of the issues most relevant to medical practitioners, so that formal supports can be 
tailored to their needs when providing care for individuals with ASD.   
Clinical Implications  
 Understanding the experiences of physicians when providing care to individuals with 
ASD is essential in developing, improving, and implementing appropriate and effective medical 
education and training as well as the healthcare system for individuals with ASD. Given the 
importance of receiving early diagnosis for children with ASD (Anagnostou et al., 2014; Boyd et 
al., 2010; Finke, Drager, & Ash, 2010), implementing appropriate and ASD-focused educational 
curricula and training for medical students and practitioners is crucial in enhancing their 
perceived knowledge and competence. By listening to medical practitioners’ educational needs 
and a desire for more training, appropriate modifications in medical educational systems can 
hopefully be made to enhance physicians’ perceptions of their own competency in providing care 
for individuals with ASD and their families. 
 Emphasizing the importance of clinical exposure to individuals with ASD is also 
essential. According to Sweizy and colleagues (2008), integrating educational strategies such as 
hands-on experiences with individuals with ASD, as well as promoting hospital-based 
professional training programs in medical schools are effective models that facilitate and 
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improve the knowledge and competency of medical practitioners. In line with previous research, 
the physicians in this study also expressed their educational needs for ASD-specific training and 
education in medical school. Therefore, medical schools should provide future physicians with 
clinical and residency opportunities that would help them acquire and develop skills through 
coaching, practice and feedback (Sweizy et al., 2008). Furthermore, employing teaching 
strategies facilitated by ASD specialists or consultants in medical schools can provide students 
with comprehensive and cohesive learning opportunities. It is also of significance to provide 
medical practitioners with training opportunities in which they receive information regarding 
ASD diagnostic tools. Such professional development can be implemented through workshops, 
webinars, or collaboration with health professionals who have specialized training with regard to 
ASD diagnosis as well as adults with ASD who can share their lived experiences with the 
healthcare system.  
 There is also a need to promote collaboration among health care professionals, including 
physicians, psychologists and speech and language pathologists, when providing care for 
individuals with ASD (Ritzema, Sladeczek, Ghosh, Karagiannakis, & Manay-Quian, 2014). The 
Canadian healthcare systems should implement policies and guidelines that promote 
collaboration among healthcare professionals in order to facilitate the diagnostic and treatment 
processes for individuals with ASD. Research also shows that families of individuals with ASD 
have raised their concerns with regards to receiving proper medical and social services for their 
children with ASD (Brookman-Frazee et al., 2012; Glazaard & Overall, 2012). Therefore, 
educating physicians is crucial for the successful diagnostic process as well as early childhood 
interventions, which can in turn enhance the experiences of both physicians in providing care for 
the ASD population and alleviate the stress the families of individuals with ASD experience 
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when receiving diagnosis and treatment for their children.  To achieve this goal, it is crucial for 
the healthcare systems to equip physicians with a medical tool kit including appropriate ASD 
services provided in community by healthcare professionals such as psychologists. Such tool kits 
will inform physicians regarding professionals whom they can either collaborate with or refer 
individuals with ASD to them to receive appropriate services in a timely manner. This tool kit 
should also include information regarding the guidelines for identification, diagnosis, core ASD 
symptoms and treatment options in order to better provide service to this population.   
Conclusion  
This thesis has expanded on a larger project pertaining to the overall knowledge and 
experiences of healthcare professionals with regards to developmental disabilities. Research 
shows that medical practitioners, including pediatricians and family physicians, are often 
reluctant to make a diagnosis of ASD due to insufficient education and training they receive in 
medical school (Rhoades et al., 2007). Rhoades and colleagues (2007) also found that physicians 
have expressed their discomfort when providing care for individuals with ASD, and expressed 
their needs for further education and training regarding such matters (Fenikilé et al., 2015). In 
addition to such challenges, researchers have concluded that collaboration among physicians and 
other healthcare professionals such as psychologists and speech and language pathologists 
enhances medical practitioners’ experiences when dealing with the ASD population (Ritzema et 
al., 2014).  
In line with the previous research, the findings of this thesis revealed that even though 
participants perceived their knowledge regarding the diagnosis and treatment of ASD higher 
compared to other developmental disabilities, they did not feel prepared enough to provide a 
diagnosis or treat the developmental needs of individuals with ASD. Ontario physicians also 
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expressed their needs for more ASD specific education and training in order to increase their 
comfort level when providing care for this population. Lastly, the findings revealed that 
participants who worked as part of an interdisciplinary team with other healthcare professionals 
felt more comfortable and competent in meeting the needs of individuals with ASD and their 
families.  
Understanding physicians’ needs regarding medical training is an essential component to 
improve healthcare systems (e.g., medical professionals, medical schools, and policy makers) 
that deliver medical and social services for individuals with ASD and their families. Physicians 
are the first healthcare professionals who interact with children with ASD and therefore require 
an ongoing education, training and supports to continue providing appropriate care for this 
population. In order to better equip physicians with knowledge and training regarding ASD, it is 
imperative for the educational system to implement programs and trainings that are facilitated by 
ASD specialists and adults with ASD who would share their personal experiences when dealing 
with the healthcare systems. Additionally, providing medical students and physicians with 
opportunities such as medical curricula and residency trainings on ASD, as well as workshops 
that are focused on ASD diagnostic tools and procedures, treatment options, and the overall 
needs of this population would be tremendous in enhancing medical practitioners’ competency in 
providing care for this population.  
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APPENDIX B 
           Health Care Questionnaire 
As a health care professional in practice, you are invited to participate in this study. We will 
ask you to answer questions about your knowledge and experiences regarding individuals 
with developmental disabilities in general, as well as individuals with autism spectrum 
disorder. In addition, we will ask you about your experiences and beliefs about individuals 
with ASD. You do not have to answer all questions if you do not want to. You can also 
discontinue your participation at any time without penalty. The questionnaire will take 
approximately 15 minutes to complete.  
 
Would you also be interested in participating in a semi-structured interview about your 
experiences as a medical practitioner in relation to developmental disabilities and autism 
spectrum disorder? If yes, please indicate below and provide your contact information. 
 
    No         Yes 
 
Name: __________________________________________________________ 
E-mail Address: __________________________________________________ 
Phone Number: __________________________________________________ 
 
 
We would like to begin by asking a few questions about you.  
1. What is your gender?  
   Male 
   Female 
   Transgender 
   Prefer not to answer 
 
2. What is your age?                _______________ years 
3. What is the area of your specialty? 
   Family physician  
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   Pediatrician  
   Psychiatrist 
   Other: (please specify) ______________ 
4. How many years you have been practicing as a medical practitioner? 
   1      2      3-5      6-10      11-15      16-20   Other: _____ 
 
5. What is your marital status? 
   Single 
   Married 
   Living with a partner 
   Divorced 
   Separated 
   Widowed 
 
6. What type of community do you practice in? Check all that apply.       
For the purposes of this question, an urban community would include Sudbury, Timmins, and 
Sault Ste. Marie; a rural community would include Kapuskasing and Elliot Lake; a remote 
community would include Sioux Lookout, Moose Factory, and Attawapiskat. A Northern 
community would include any location north of Parry Sound.                    
   rural       urban        sub-urban        remote        Northern        Southern 
   First Nations community         other (please specify): ____________________ 
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7. Do you have a family member or close friend with a developmental disability? 
   Yes        No 
 
If yes, what developmental disability? 
8. Which degrees 
and/or 
qualifications have 
you already 
completed? 
Degree/Qualification Educational 
Institution, City 
Year of Completion 
   
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
We would like to ask you some questions regarding your knowledge about developmental 
disabilities. 
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9. How would you rate your 
current level of knowledge 
regarding the 
assessment/diagnosis of 
individuals with the following: 
Very 
limited 
Limited Moderate Extensive 
Autism spectrum disorders             
Down syndrome             
Fragile X syndrome             
Fetal alcohol spectrum disorder             
Acquired brain injury             
Physical disabilities (e.g., 
cerebral palsy) 
            
Hearing and/or visual difficulty             
Other disability (please specify):  
___________________ 
            
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10. How would you rate your 
current level of knowledge 
regarding the treatment of 
individuals with the following: 
Very 
limited 
Limited Moderate Extensive 
Autism spectrum disorders             
Down syndrome             
Fragile X syndrome             
Fetal alcohol spectrum disorder             
Acquired brain injury             
Physical disabilities (e.g., 
cerebral palsy) 
            
Hearing and/or visual difficulty             
Other disability (please specify):  
___________________ 
            
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11. Have you participated in 
any training sessions or 
workshops on any of the 
following topics: 
General 
undergraduate 
training  
(e.g., BA, BSc, 
etc.) 
Professional 
/graduate training 
(e.g., MD, BScN, 
MSc, MSW, PhD, 
etc.) 
Other training 
(please specify) 
Assessment/diagnosis of 
individuals with 
developmental disabilities 
         _________ 
Treatment of individuals 
with developmental 
disabilities 
         _________ 
Autism spectrum disorders          _________ 
Down syndrome          _________ 
Fragile X syndrome          _________ 
Fetal alcohol spectrum 
disorder 
         _________ 
Acquired brain injury          _________ 
Physical disabilities 
(e.g., cerebral palsy) 
         _________ 
Hearing and/or visual 
difficulty 
         _________ 
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Other disability  
(please specify): 
___________________ 
         _________ 
 
12. Overall, how helpful did 
you find the following for 
increasing your knowledge 
about developmental 
disabilities? 
Not helpful Moderately helpful Very helpful 
General undergraduate 
training 
(e.g., BA, BSc, etc.) 
         
Professional/postgraduate 
training  
(e.g., MD, BScN, MSc, MSW, 
PhD, etc.) 
         
Other (please specify): 
___________________________
___________________________
___________________________
________________________ 
         
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13a. Do you have experience 
(work or volunteer) with 
individuals with the following 
disabilities? (choose all that 
apply) 
Very limited Limited Moderate Extensive 
Autism spectrum disorders             
Down syndrome             
Fragile X syndrome             
Fetal alcohol spectrum 
disorder 
            
Acquired brain injury             
Physical disabilities 
(e.g., cerebral palsy) 
            
Hearing and/or visual 
difficulty 
            
Other disability 
(please specify): 
            
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_____________ 
13b. Do you feel that you had enough access to information or resources to meet the needs of 
individuals with disabilities? 
   Yes        No 
 
13c. If not, what resources would be most helpful? 
   Web-based material 
   Written material (books, journal articles, etc.) 
   Information obtained from workshops/training seminars 
   Webinars 
   Information obtained from colleagues 
   Other (please specify) ___________________ 
14. In what areas would you like more training or education about different developmental 
disabilities? Check all that apply. 
   Social Skills 
   Language Skills 
   Fine/Gross Motor Skills 
   Memory 
   Sensory 
   Other (please specify) _____________________________________________ 
15. If you had questions regarding an individual with a developmental disability, to whom 
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would you most likely go for help? 
   Child Care Workers 
   Psychologists 
   Special Needs Consultants 
   Speech and Language Pathologists 
   Social Workers 
   Other (please specify): ____________________________________________ 
 Not very 
competent 
Mildly 
competent 
Moderately 
competent 
Very 
competent 
16. How competent do you 
feel collaborating with 
different healthcare 
providers, educators, and 
other professionals? 
            
 Not very 
competent 
 
(could meet 
few needs) 
Mildly 
competent 
 
(could meet 
some needs) 
Moderately 
competent 
 
(could meet 
most 
 needs) 
Very 
competent 
 
(could meet all 
needs expertly) 
17. How competent do you 
feel in meeting the needs of 
            
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individuals with 
developmental disabilities? 
 
18a. Have you had experience working as part of an inter-professional team? 
   No        Yes 
 
18b. If yes, was this experience in the field of developmental disabilities? 
   Yes 
   No (please specify), it was in the field of ______________________________ 
 
 
19a. Do you belong to any organizations or groups supporting individuals with developmental 
disabilities? 
   No        Yes 
 
19b. If yes, what organizations? (please specify): 
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Appendix C 
 Semi-Structured Interview Guide for Medical Practitioners 
1. Can you tell me about your previous medical education? Can you tell me about any 
ongoing health care education? (e.g., CME conferences, journal reading, self-
learning modules) 
2. What made you want to become a medical practitioner? 
3. What made you want to work in Ontario/Northern Ontario? 
4. Have you ever heard of Autism Spectrum Disorder (ASD)? What do you know 
about ASD? 
In what context did you receive this education or training? Prompt: Did you learn 
about ASD in relation to developmental disabilities? 
5. Have you been exposed to ASD during your medical practice? How?  
6. Where do you obtain your information about ASD? How do these sources impact 
your perception of ASD? 
7. What do you know about the DSM-5 or ICD with regards to diagnosis of ASD? 
8. What do you know about best practices for treatment/ management of ASD? 
9. How do you feel about working with people with intellectual or developmental 
disabilities? ASD? 
10. What previous experience(s), if any, do you have with people with intellectual or 
developmental disabilities? ASD?    
11. How have these previous experiences influenced your perceived self-efficacy 
(ability) to care for individuals with intellectual or developmental disabilities? 
ASD? 
12. What disabilities would you feel comfortable taking care of? What disabilities 
would you not feel comfortable taking care of? Why or Why not? 
13. How do you think your discipline is set up to take care of individuals with 
intellectual disabilities or developmental disabilities? ASD? 
14. If you were helping to design a curriculum on the diagnosis and treatment of ASD, 
what would you include? 
	  
	  
	  
